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INTRODUCTION 


AIMS AND PROBLEMS 


The aims of this study are to describe and analyse two main 
types of argument and methods of explanation as they are 
used in early Greek thought from the earliest times down to 
and including Aristotle, and to consider them, in particular, 
in relation to the larger problem of the development of logic 
and scientific method in this period. First I should say why 
the subject and the period I have chosen seem to me impor- 
tant. It is arguable that natural science, cosmology and 
formal logic all originate (so far as the West is concerned) in 
Greek philosophy. But while it is convenient and quite 
justified to see these disciplines as having a definite historical 
beginning, in each case the influence of previous thought on 
those who were primarily responsible for initiating the new 
inquiry raises an intricate issue. The Presocratic philosophers 
may be credited with the first systematic attempts to give 
rational accounts of natural phenomena and of the universe 
as a whole. But both their scientific and their cosmological 
theories undoubtedly owe a certain debt to the common stock 
of pre-philosophical Greek beliefs. Aristotle is generally held 
to be the founder of formal logic as we know it, and this is 
evidently true in that it was Aristotle who introduced the use 
of symbols into logic, for example. But before Aristotle the 
dialogues of Plato deal with many problems which may rea- 
sonably be considered problems of logic, particularly in con- 
nection with the method of Dialectic. And we can trace a 
certain awareness of some logical and methodological issues 
earlier still, for it was in the pre-Platonic period that philo- 
sophers and scientists first debated the respective merits of 
‘reason’ and ‘sensation’ as sources of knowledge, for example, 


1 See, for example, Cornford, 5, p. 264. Aristotle himself claimed originality 
for his work in logic at SE 183b 34 ff. 
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and began to consider the question of the relation between a 
theory and the grounds or evidence in its support. 

The period of Greek philosophy which we shall be con- 
sidering is marked by notable advances in both the theory 
and the practice of logic and scientific method. My main 
problems concern certain aspects of these developments. The 
first systematic exposition of a set of rules of argument is 
found in Aristotle, but a number of questions may be raised 
concerning the use of argument in earlier Greek writers and 
the circumstances in which various modes of argument came 
to be recognised and analysed. Even though modes of 
argument were not at first identified as such, we may never- 
theless consider not only what arguments were commonly 
used in practice in early Greek literature for the purposes of 
inference or persuasion, but also how they were used; how 
far, in particular, is it possible to determine what assump- 
tions were made concerning the cogency of different types of 
argument in the period before Plato? How far do pre- 
Platonic thinkers explicitly formulate the principles or 
assumptions on which their arguments are based? And how 
far did Plato carry the analysis of different types of argu- 
ment? If we can detect certain developments in the assess- 
ment of certain modes of argument in the period before 
Aristotle, we may also ask how far these developments 
influenced the actual arguments which were subsequently 
used, and whether the analysis of techniques of inference led 
to any major modification in the methods of argument which 
the philosophers and others employed. 

One topic that invites study is the use and development of 
modes of argument in the sixth to the fourth century. An- 
other is the related question of the use and development of 
methods of explanation in the same period. Again it was 
Aristotle who (in the Posterior Analytics) put forward the first 
fairly complete theory of what may be called 'scientific 
method', but again certain questions may and should be 
asked concerning the earlier period. The Presocratic 
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philosophers and the medical theorists in the Hippocratic 
Corpus attempt to elucidate a wide variety of natural 
phenomena. How far is it possible to decide, either from their 
actual theories and explanations, or from their explicit pro- 
nouncements on method, where these exist, what they ex- 
pected of an *account' of a natural phenomenon? As in the 
study of the development of modes of argument, three types 
of problem present themselves, first to identify the modes of 
explanation which were most commonly used in practice, 
second to trace the development of ideas on methodological 
problems, and third to analyse the interaction between 
theory and practice (where one may consider how far the 
ideas expressed by different Greek philosophers and scientists 
on the subject of method influenced either the types of 
theories they proposed or the way in which they attempted to 
establish them). 

The immediate purpose of this inquiry is to elucidate the 
use and development of certain modes of argument and 
methods of explanation, but I hope thereby to throw some 
light also on some of the broader issues of the place of 
informal logic in early Greek thought before the invention or 
discovery offormallogic. Indeed the broader issues raised by 
the problem of the nature of ‘archaic logic’ can, perhaps, 
only be discussed in terms of such concrete topics as the use of 
certain types of argument. Ina series of works beginning with 
Les Fonctions mentales dans les sociétés inférieures (1910)! Lévy- 
Bruhl developed the hypothesis of a ‘ pre-logical’ mentality, a 
mentality which is ignorant of the law of contradiction and 
which is ‘utterly mystical’, and as this hypothesis had a pro- 
found influence on at least one generation of historians of 
early Greek philosophy, some comments should be made on 
it here. Cornford, for example, was much influenced by 

1 See also La Mentalité primitive (1922) and L’ Ame primitive (1927). One typical 
passage may be cited from La Mentalité primitive (trans. L. A. Clare, 1923, p. 438) : 
the primitive ‘will always seek the true cause [i.e. of ‘natural phenomena’] in 


the world of unseen powers, above and beyond what we call Nature, in the 
“metaphysical” realm, using the word in its literal sense’. 
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Lévy-Bruhl’s theory in From Religion to Philosophy (1912), and 
Brunschvicg,! Reymond,? Rey, and Schuhl,* in turn, pro- 
vide ample evidence of the stimulus which Lévy-Bruhl’s ideas 
had on classical scholars interested in the problems of the 
development of logic and science in ancient Greece, even 
when they challenged certain features of his interpretation. 
More recently, Snell, in his influential book Die Entdeckung 
des Geistes? still attempted to distinguish between ‘mythical’ 
and ‘logical’ thought, using these two terms because (as he 
put it) ‘they effectively describe two stages of human 
thought’.® The influence which Lévy-Bruhl’s hypothesis had 
is all the more remarkable considering the criticisms to 
which it was subjected from various quarters. Already in 
1912 Durkheim contested the postulate of a 'pre-logical' 
mentality: ‘Ainsi, entre la logique de la pensée religieuse et la 
logique de la pensée scientifique il n'y a pas un abime. L'une 
et l'autre sont faites des mémes éléments essentiels, mais 
inégalement et différemment développés. Ce qui parait 
surtout caractériser la premiére, c'est un goüt naturel aussi 
bien pour les confusions intempérantes que pour les con- 
trastes heurtés.... Elle ne connait pas la mesure et les 
nuances, elle recherche les extrémes; elle emploie, par suite, 


1 L Expérience humaine ei la causalité physique (1st ed., 1922; grd ed. Paris, 1949), 
especially Book 4, chs. 9 and ro. 

? Histoire des sciences exactes et naturelles dans Vantiquité gréco-romaine (1st ed., 
1924; 2nd ed., Paris, 1955), pp. 116 ff. 

3 La Science dans Vantiquité, vols. 1 and 2 (Paris, 1930, 1933), e.g. vol. 1, pp. 
434 fE. 

4 Essai sur la formation de la pensée grecque (1st ed., Paris, 1934). In the 2nd 
edition, 1949, p. xiv and n. 4, Schuhl lists a number of other classical scholars 
who were influenced by Lévy-Bruhl and also notes that Lévy-Bruhl himself 
modified his thesis in the Carnets (see below, p. 5). 

5 end ed., Hamburg, 1948, trans. T. G. Rosenmeyer, The Discovery of the 
Mind (Oxford, 1953), pp. 223 ff. 

$ Snell went on to note that these two stages or types of human thought do 
not exclude one another completely, but he then described the difference be- 
tween them, as he conceived it, in the following vague and seemingly confusing 
terms (3, p. 224): ‘Mythical thought requires receptivity; logic cannot exist 
without activity. Logic does not materialize until man has become cognizant of 
the energy within him, and the individuality of his mind. Logical thought is 
unimpaired wakefulness; mythical thinking borders upon the dream, in which 
images and ideas float by without being controlled by the will.’ 
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les mécanismes logiques avec une sorte de gaucherie, mais 
elle n'en ignore aucun." Moreover Lévy-Bruhl himself 
radically modified his position in his later writings. In a 
letter to Professor Evans-Pritchard (written in 1934 and pub- 
lished in the British Journal of Sociology in 1952) he granted 
that the term ‘pre-logical’ was ‘rather unfortunate’, while in 
the Carnets (no. nr, dated 1938, published in 1947 in Revue 
philosophique) we find the following note (p. 258): ‘En ce qui 
concerne le caractère *"prélogique" de la mentalité primi- 
tive, j'avais déjà mis beaucoup d'eau dans mon vin depuis 25 
ans; les résultats auxquels je viens de parvenir touchant ces 
faits [i.e. beliefs reported from certain African societies] 
rendent cette évolution définitive, en me faisant abandonner 
une hypothése mal fondée, en tout cas, dans les cas de ce 
genre.’ 

The hypothesis of a ‘pre-logical’ mentality has long been 
discredited,? and it was eventually abandoned by its author 
himself. But some, at least, ofthe difficulties which that hypo- 
thesis was invented to solve remain real difficulties. No doubt 
it would be unwise to compare the problems facing the 
student of early Greek thought with those facing the anthro- 
pologist too closely? (and the methods of the two disciplines 


1 Les Formes élémentaires de la vie religieuse (Paris, 1912), p. 342. 

? Writing in 1954, G. Lienhardt, for example, began a discussion of primitive 
modes of thought with the warning that ‘none of us who study savage societies 
would say, today, that there are modes of thought which are confined to primi- 
tive peoples’ (in The Institutions of Primitive Society, ed. E. E. Evans-Pritchard, 
Oxford, 1954, p. 95). The most recent full-length study of primitive thought is 
C. Lévi-Strauss's La Pensée sauvage (Paris, 1962), in which Lévi-Strauss shows 
with a great wealth of documentation how, for example, the members of 
primitive societies often observe and classify natural species with extraordinary 
accuracy and minute attention to detail. 

3 The cautious judgements of, among others, Schuhl (pp. 5 ff.) and Guthrie 
(4, pp. 18 ff.) on the subject of the use of comparative anthropology, provide 
an important corrective to the tendency to assume that material collected by the 
anthropologists necessarily affords the key to the understanding of ancient 
Greek beliefs. Yet in two contexts, in particular, it may prove very useful to 
consult such material: first, for a negative purpose, to counter a suggestion that 
some Greek belief is simply the result of a hypothetical ‘universal tendency of 
human thought’; and secondly, with a positive aim, to suggest possible lines of 
inquiry which we may follow in our attempts to elucidate what at first sight 
may seem incomprehensible beliefs or practices. 
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differ profoundly since the evidence for ancient Greek thought 
is almost entirely literary). But dissatisfaction with Lévy- 
Bruhl’s concept of a 'pre-logical mentality may prompt 
both the anthropologist and the classical scholar to attempt 
to give a more adequate account of the informal logic implicit 
in primitive or archaic thought. Indeed the evidence of early 
Greek literature, limited though this is, is especially interest- 
ing and valuable since it enables us to study not only the 
nature of the logical principles implicit in archaic beliefs, but 
also the development of logic itself and the gradual recogni- 
tion and analysis of those principles. In particular, the 
evidence for ancient Greek thought in the period down to 
Aristotle provides us with a unique opportunity to consider 
how far the invention or discovery of formal logic merely 
rendered explicit certain rules of argument which were 
implicitly observed by earlier writers, or to what extent the 
analysis of various modes of argument involved the modifica- 
tion and correction of earlier assumptions. 


METHOD AND EVIDENCE 


The broad field of this inquiry is the modes of argument and 
forms of explanation of early. Greek thought down to 
Aristotle, but the method of approach to this subject which 
I have adopted should be defined, and some remarks should 
be made on the nature of the evidence on which this study is 
based. First on the question of method. In dealing with the 
types of argument and explanation in early Greek thought 
two main methods seem to be possible, which might be called 
for want of better terms the analytic and the synthetic. The 
first would attempt a full description of the relevant texts, 
reaching general conclusions only at the end of an exhaustive 
survey of the evidence: this has the advantage of complete- 
ness. The second method would offer preliminary generalisa- 
tions as working hypotheses, as it were, which may, and 
indeed probably will, require modification in the light of the 
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particular evidence: this has the advantage of clarity. As my 
main purpose is to reveal and examine the principal, but not 
necessarily the only, types of argumentation in early Greek 
thought, I have preferred the second method. I have, ac- 
cordingly, chosen to deal with what I have called Polarity 
and Analogy (though some, at least, of the gaps left after the 
discussion of these two will be filled in a concluding chapter). 
Few of those who study early Greek thought can fail to be 
struck by the recurrent appeal to fairs of opposites of various 
sorts both in general cosmological doctrines and in accounts 
of particular natural phenomena. The common use of 
analogies in similar contexts is less strange, perhaps, though 
still, in certain respects, quite remarkable. A considerable 
part of what follows will, then, be taken up by an analysis of 
the way in which these two admittedly very general schemata 
were used in early Greek speculative thought. Some of the 
theories and explanations in question strike us as either ob- 
scure or obviously inadequate or both, and in some cases, 
where the theory on a particular problem appears to bear no 
relation whatsoever to any empirical data, we may wonder 
why it was put forward at all. This will lead us, then, to con- 
sider what may be said on the general problem of what the 
Presocratic philosophers or later writers may have expected 
of an ‘account’ of a natural phenomenon, or what their 
criteria for a good theory or explanation were. How far do 
any early Greek theorists appear to have recognised the 
desirability of checking and corroborating their accounts by 
empirical methods, and how far, indeed, was the verification 
or falsification of their theories possible, in different fields, 
with the means of investigation which were at their disposal? 

A large number of the theories and explanations which 
were put forward in early Greek speculative thought may be 
said to belong to one or other of two simple logical types: the 
characteristic of the first type is that objects are classified or 
explained by being related to one or other ofa pair of opposite 
principles, that of the second type that a thing is explained by 
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being likened or assimilated to something else. But apart 
from the occasions when an assumed opposition or similarity 
between things was made the basis of theories or explanations 
(in which the aim of the writer is to account for certain 
phenomena), we may also consider how the relationships of 
opposition and similarity were used in explicit arguments, 
where the writer's purpose was to demonstrate, or to gain 
assent to, certain conclusions. Both in pre-Platonic texts and 
in the dialogues of Plato himself we find many arguments in 
which pairs of opposites of quite different sorts (e.g. being and 
not-being, one and many, great and small, like and unlike) 
appear to be treated as mutually exclusive and exhaustive 
alternatives in whatever sense or in whatever relation they are 
used. And quite often, too, it seems to have been assumed 
that when two cases are known to be similar in certain 
respects, it necessarily follows that what holds true for one 
holds true also for the other. It may be suggested that in their 
theories and explanations of natural phenomena early Greek 
writers sometimes tended to ignore lesser degrees of similarity 
and difference in stressing the complete correspondences, or 
the absolute oppositions, between things. But the explicit 
arguments of the pre-Platonic period provide further and 
more definite evidence of a certain failure to distinguish 
sufficiently between ‘similarity’ and ‘identity’, or between 
those modes of opposites that form mutually exclusive and 
exhaustive alternatives, and those that do not. This will lead 
us, then, to discuss how the assumptions underlying the use of 
certain types of argument were revealed and clarified in the 
fourth century B.c. In particular, we must consider the steps 
which led to the formulation of the principle of contradiction 
and the law of excluded middle, to the analysis of analogical 
argument, and to the recognition and definition of various 
degrees of similarity and difference. And finally we must ask, 
in each case, whether an increasing awareness of the com- 
plexity of these relationships led to any major change in the 
way in which they were actually used in argumentation. 
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The evidence to be used in this study is, quite simply, the 
sum of Greek literature from the period from Homer to 
Aristotle asit has come down to us, combined with the extant 
reports of later writers concerning the doctrines of early 
Greek philosophers and scientists. A caution should be 
entered here concerning the nature of all this evidence. The 
results obtained from this, as from many other inquiries into 
early Greek thought, are necessarily based on only a small 
proportion of the evidence that we should ideally have liked 
to have. In the absence of the major part of the works of 
many important philosophers, not to speak of those of many 
medical theorists and other writers, there is an obvious 
temptation to oversimplify, to fit the data that are available 
into clear patterns that may, perhaps, be quite inappropriate. 
In the present study, where I have often attempted to 
generalise concerning methods of explanation and modes of 
argument in early Greek speculative thought, the lack of 
adequate first-hand evidence for the early Pythagoreans and 
for the Atomists has been a particular handicap. Once we 
have expressed these cautions, however, we must go ahead 
and make the best and fullest use of the evidence that we 
have. This presents two particular difficulties, those of 
authenticity and date. As a general rule I have not com- 
mented on evidence of which the authenticity is in serious 
doubt, wherever alternative sources of information are avail- 
able. Sometimes, however, we have no such alternative 
sources, and on such occasions it has been necessary to discuss 
the reliability of the evidence I have used in some detail.! As 
regards the problem of date, the Hippocratic Corpus pre- 
sents special difficulües which are all the more regrettable 
since this collection of works deals not merely with strictly 
medical questions, but with problems ranging over the whole 
field of biology, and it contains some of our most valuable 


1 An excellent general assessment of the doxographical sources for Pre- 
socratic philosophy is readily available in Kirk and Raven, The Presocratic 
Philosophers (Cambridge, 1957), pp. 1—7. 
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evidence for early Greek science. Few of these treatises can 
be dated absolutely with any degree of precision, and on 
several the conjectures which have been offered by dif- 
ferent scholars have spread over more than a hundred years.! 
Moreover, many of the treatises are composite productions, 
made up of several independent pieces which are sometimes, 
it would seem, the work of different hands, and this, of course, 
makes the problem of dating even more acute. Yet there is 
fairly general agreement that with few exceptions the extant 
Hippocratic treatises date from some time between the middle 
of the fifth and the end of the fourth century B.c., and while 
I have as a general rule avoided basing any interpretation of 
developments in Greek scientific thought on conjectures con- 
cerning either the absolute or the relative date of these works, 
I have excluded from this study only those treatises which are 
indubitably post-Aristotelian productions.? 


DEBT TO EARLIER WORK 


So far as I am aware, this is the first attempt to undertake a 
general analysis of the types of argument and methods of 
explanation of Greek thought in the period down to Aristotle, 
and in particular of the use and development of what I have 
called Polarity and Analogy. Yet many aspects of the prob- 
lems which I consider have, of course, been discussed by 


1 The most recent general discussion of the date of the Hippocratic treatises 
is that of L. Bourgey, 1, pp. 27 f., but see also, especially, L. Edelstein, 1, ch. 4, 
pp. 152 ff. and K. Deichgráber, 1, pp. 169 ff. 

? The most important of these treatises are Precepts, Decorum and Law. It 
should, perhaps, be noted that the main argument that Littré used (1, pp. 218 ff., 
382 fF.) to date such treatises as On the Heart, On Fleshes and On Nutrition ‘not 
before Aristotle and Praxagoras’ is invalid. Littré argued that Aristotle was the 
first to hold that the heart is the source of the veins (though he noted that the 
generalisation that all previous writers regarded the head as the starting-point 
of the veins (HA 513a 10 ff.) is inconsistent with the account which Aristotle 
himself has just given of the theory of Diogenes of Apollonia), and that treatises 
that contain this view must therefore be posterior to Aristotle’s work. Yet quite 
apart from the doubtful assumption that Aristotle’s knowledge of the medical 
theories of his predecessors was exhaustive, it is quite certain that he was not the 
first to suggest that the heart is the origin of the veins as this view occurs un- 
mistakably in the Timaeus of Plato (70ab). 
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scholars whether in relation to individual thinkers or to 
groups of thinkers. I may refer especially to Diller's article 
entitled *óyis åShAcov T qouvóuevo? (Hermes, LXVII, 1932, pp. 
14-42), to Snell’s The Discovery of the Mind, to the work of 
Senn,’ Regenbogen,? Heidel,? Bourgey,* and Kühn,’ on the 
Hippocratic writers, to that of Ranulf, Goldschmidt,’ 
and Robinson,? among many others, on Plato's arguments 
and dialectical method, and to the books of Le Blond? and 
Bourgey,'? on the theory and practice of logic and scientific 
method in Aristotle. These are some of the works to which my 
debt 1s especially great. But in a study that ranges over the 
whole field of Greek speculative thought from Thales to 
Aristotle, I am necessarily indebted to innumerable other 
scholars as well. Yet only the most essential bibliographical 
references are included in my text. The separate bibliography 
at the end of the book is more complete, listing the more 
important works I have consulted, but it is still far from being 
exhaustive. But if some of my debts must go unacknow- 
ledged, I am none the less conscious of those I owe to scholars 
both in the field of classical studies and in other disciplines. 
Finally, I should record my very deep sense of personal 
gratitude for all the help and encouragement I have received 
from my teachers and colleagues in Cambridge, and especially 
to Mr G. S. Kirk, to Mr J. E. Raven, and to Mr E. H. 
Sandbach, each of whom has given me invaluable advice 
both general and specific on my work at various stages. 

1 ‘Über Herkunft und Stil der Beschreibungen von Experimenten im Corpus 
Hippocraticum’, Archiv f. Gesch. der Medizin, xxu (1929), pp. 217-89. 

2 Eine Forschungsmethode antiker Naturwissenschaft, Quell. und Stud. zur Gesch. 
der Mathematik, Astronomie und Physik, Abt. B, 1, 2 (1930-1), pp. 131-92. 


3 Hippocratic Medicine: its spirit and method (New York, 1941). 
4 Observation et expérience chez les médecins de la collection hippocratique (Paris, 
I : 
4 UN und Methodenprobleme im Corpus Hippocraticum, Hermes Einzelschriften, 
11 (1956). 
5 Der eleatische Satz vom Widerspruch (Copenhagen, 1924). 
* Le Paradigme dans la dialectique platonicienne (Paris, 1947). 
8 Plato’s Earlier Dialectic (2nd ed., Oxford, 1953). 
® Logique et méthode chez Aristote (Paris, 1939). 
10 Observation et expérience chez Aristote (Paris, 1955). 
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EXPLANATION OF TERMS 


A brief note of explanation is necessary on some of the terms 
which I use. As is well known, the translation of certain key 
Greek terms into English presents certain problems. There is 
no single English equivalent for the Greek téxvn, for example, 
which covers not only what we should call arts, but also crafts 
and skills, indeed any rational activity of any kind. I have 
attempted to choose the least inappropriate English term 
wherever I translate téyvn or refer to the general field it 
covers, but where, as often, any English expression tends to 
be too specific, I put ‘arts’ or ‘skills’ in inverted commas, a 
practice for which I hope I may claim indulgence. Again the 
terms the Greeks used to refer to various branches of philo- 
sophy and natural science often cover slightly different areas 
from those of their nearest English equivalents. First, it 
should be remembered that down to the mid-fifth century, at 
least, ‘no line is yet drawn between philosophy, theology, 
cosmogony and cosmology, astronomy, mathematics, biology 
and natural science in general’. I use the old-fashioned 
term ‘natural philosophy’ to refer to what the Greeks them- 
selves called ‘the inquiry about nature’ (mpi qUotos 
iotopia).? As for the main divisions of ‘natural philosophy’, 
I should explain that I use the term ‘cosmology’ of doctrines 
which refer to the universe as a whole, its origins or the 
principles of its constitution, while I classify theories which 
deal with particular natural phenomena very approximately 
according to the branch of natural science which deals with 
equivalent subject-matter today: thus I refer to theories 
dealing with the functions or phenomena of living things as 
‘physiological’ doctrines. However, I retain the term 
‘meteorology’ (in inverted commas) as the equivalent of the 

! Guthrie, HGP, 1, p. x. 

? E.g. Plato, Phaedo 96a; cf. On Ancient Medicine, ch. 20, CMG t, 1 51 10 f. where 


the term p1Accopin is explained with the comment ko8é&rep "EureBoxAéns fj &AAo1 


oi mepi púoios yeypapaciv, Aristotle, in turn, frequently refers to the Presocratic 
philosophers as qucioAóyoi, 
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Greek uereopoAoyía, which covers not only what is now 
known as meteorology, but also what is now known as 
geology (its nearest modern equivalent would be ‘geophysics’ 
taken in the largest sense). 


TEXTS AND ABBREVIATIONS 


Except where otherwise stated, the fragments of the Pre- 
socratic philosophers are quoted according to the edition of 
Diels, revised by Kranz, Die Fragmente der Vorsokratiker (6th 
ed., 1951-2) (referred to as DK), the works of Plato according 
to Burnet's Oxford text, the treatises of Aristotle according to 
Bekker's Berlin edition (1831) and the fragments of Aristotle 
according to the 1886 Leipzig edition of V. Rose. For the 
Hippocratic treatises I have used Heiberg's edition (Corpus 
Medicorum Graecorum, vol. 1, 1 (Leipzig, 1927), referred to as 
CMG 1, 1) for those works that he edits, and in default of him, 
the edition of E. Littré (10 vols., Paris, 1839-61, referred to 
with the initial L followed by the number of the volume in 
Roman numerals). I have also used the Corpus Medicorum 
Graecorum edition of later Greek medical writers (Galen, Ori- 
basius), though for those treatises of Galen not yet edited in 
CMG I have referred to the edition of C. G. Kühn (Leipzig, 
1821—33). I cite the text of Anonymus Londinensis given by 
Diels (Supplementum Aristotelicum, m, 1, Berlin, 1893). For 
the poems of Sappho and Alcaeus I have used the edition of 
Lobel and Page (Poetarum Lesbiorum Fragmenta, Oxford, 1955, 
referred to as LP), for those of the melic poets, Page's Poetae 
Melici Graeci (Oxford, 1962, referred to as P). Otherwise early 
Greek lyric poetry is cited according to the third edition of 
Diehl (vols. 1-9, Leipzig, 1949-52, referred to as D), though 
for more important texts I also give the reference in the 4th 
edition of Bergk (Leipzig, 1878-82, referred to as B). 

The abbreviations for the Hippocratic treatises, the dia- 

1 The scope of petewpodoyla is defined by Aristotle at Mete. 338a 26 ff.: 


among the phenomena with which it deals are comets, shooting-stars, winds, 
thunderbolts and earthquakes. 
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logues of Plato and the treatises of Aristotle are those in 
Liddell and Scott (9th edition revised by Jones, 1940, itself 
referred to as LSJ). Thus On Ancient Medicine appears as VM, 
Plato’s Symposium as Smp., Aristotle's Physics as Ph., etc. And 
on other occasions, too, I have used the abbreviations of LSJ 
where these leave no room for confusion. Full particulars of 
the books and articles to which I refer will be found in the 
bibliography. In the text I refer to these works by the name 
of the author (with initials in cases of doubt) followed, where 
necessary, by a number in italics corresponding to the 
number indicated for each work in the bibliography. ‘Thus 
Cornford, 1, p. 165 refers to F. M. Cornford, From Religion to 
Philosophy (London, 1912), p. 165. Two exceptions have been 
made to this rule. I refer to G. S. Kirk and J. E. Raven, The 
Presocratic Philosophers (Cambridge, 1957), as KR, and to 
W. K. C. Guthrie, A History of Greek Philosophy, 1 (Cam- 
bridge, 1962), as HGP, 1. 


FAR HONE T POLARITY 


CHAPTER I 


THEORIES BASED ON OPPOSITES 
IN EARLY GREEK THOUGHT 


PRELIMINARY SURVEY OF SPECULATIVE THEORIES 
BASED ON OPPOSITES 


The frequency, variety and range of theories based on dif- 
ferent sorts of opposites are well known to every student of 
Greek philosophy. Aristotle, indeed, asserted on several 
occasions that all his predecessors adopted opposites as 
principles. At Ph. A 5 188b 27 ff., for example he says 
"qr&vTeg yap Ta oTolxsian Kal Tas ÛT’ aÙtÕv Kadoupévas 
&px&s, kaittep &veu Adyou TIPEvTEs, Óucos Tavavtia Aéyouoly, 
@oep ÚT awts tis aAnveias dvayKaocdéevtes’.2 Now 
Aristotle has often been criticised for distorting his predeces- 
sors’ theories by interpreting them in the light of his own 
philosophical doctrines, and the judgement I have quoted 
might seem to be a particularly glaring example of this 
tendency, since the hot, the cold, the wet and the dry form the 
basis of Aristotle’s own physical theory, and more generally 
he refers to Form and Privation as opposite principles. Yet 
Aristotle was well aware of the variety of opposites which 
earlier philosophers had used in their theories, and while his 
statement at Ph. 188b 27 ff. certainly needs qualifying, there 
is a large body of evidence in the fragments of the Presocratic 
philosophers themselves which tends to bear it out, at least as 
a broad generalisation. 

The major Presocratic cosmological theories based on 


1 See also Ph. 188a 19 ff.; Metaph. 10046 29 ff., 1075a 28, 1087a 29 f. 

2 *For they all identify the elements, and what they call the principles, with 
the contraries, although they give no reasons for doing so, but are, as it were, 
compelled by the truth itself.’ 
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opposites may be summarised quite briefly. The general 
doctrine that ‘most human things go in pairs’ (600 Ta 
TOAAG Gv &vOpoxrivow) is attributed by Aristotle to Alc- 
maeon, whose theory he compares with the Table of Oppo- 
sites of the Pythagoreans (Aristotle does not claim to know 
with whom the theory originated). One group of Pythago- 
reans apparently referred to ten definite pairs of opposite 
principles: limit and unlimited, odd and even, one and 
plurality, right and left, male and female, at rest and moving, 
straight and curved, light and darkness, good and evil, square 
and oblong (Metaph. A 5 986a 22 fI). Alcmaeon's theory, 
on the other hand, was less definite, referring to ‘any chance 
contrarieties’, such as ‘white and black, sweet and bitter, 
good and bad, great and small’ (Metaph. 986a 31 f). 
Opposites are, or are among, the principles or elements on 
which the cosmological theories of other Presocratic philo- 
sophers are based. The one surviving fragment of Anaxi- 
mander refers to the continuous interaction. of opposed 
factors of some sort (‘for they pay the penalty and recom- 
pense to one another for their injustice according to the 
assessment of time") and in his theory of the formation of the 
world from the Boundless the first things that appear seem to 
have been a pair of opposed substances, whether ‘the hot’ 
and ‘the cold’ or ‘flame’ and ‘air’ or ‘mist’.1 Parmenides 
cosmogony in the Way of Seeming begins with the two sub- 
stances Fire, or Light, and Night, which are equal (Fr. 9 4) and 
opposite (T&vría Fr. 8 55 and 59). In Empedocles system, 
Love and Strife are opposites, bringing about opposite effects 
on the four ‘roots’, earth, air, fire and water (e.g. Fr. 26 5 ff.). 
Anaxagoras describes in Fr. 4 an original mixture of all things 
which contains pairs of opposites (e.g. the wet and the dry, the 
hot and the cold, the bright and the dark) among other things 
(e.g. earth). T'hese are the best and clearest examples of the 


1 Ps.-Plutarch, Strom. 2 (DK 12 A 10), on which see, for example, Hólscher, 
pp. 265 ff., KR, pp. 131 fE., Kahn, pp. 85 f., 119 fL, and HGP, 1, pp. 89 ff. I 
have discussed the evidence for Anaximander's use of opposites at some length 
elsewhere (JHS, xxxiv, 1964, pp. 94 ff. ). 
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use of opposites, though our secondary sources refer to other 
pairs, notably ‘the rare’ and ‘the dense’, in interpreting the 
cosmological doctrines of other philosophers. Again while 
Heraclitus’ theory was exceptional in that he particularly 
emphasised the interdependence or ‘unity’ of opposites, it 
was typical in so far as he too analysed the data of experience 
generally into pairs of opposites (such as hot and cold). 
Many of the detailed theories which the Presocratic philo- 
sophers put forward relating to physical, physiological or 
psychological phenomena were also based on opposites. We 
find some remarkable examples among the theories which 
were offered to account for the differentiation of the sexes.? 
Parmenides probably held that the sex of the child is deter- 
mined by its place on the right or left of the mother's womb 
(right for males, left for females). Empedocles seems to have 
held that the determining factor is the temperature of the 
womb when the embryo is conceived (males being formed 
when the womb is hotter, females when it is colder). Anaxa- 
goras made a third suggestion, that the determining factor is 
the side from which the seed of the male parent is secreted 
(right for male children, left for females, again). On other 
problems, too, the Presocratics often proposed solutions based 
on an appeal to a distinction between opposites. In psycho- 
logy, Heraclitus, for example, attributed various states of the 


1 See in general Aristotle, PA. 188a 22 and Metaph. 985b 10ff., and on 
Anaximenes in particular, Simplicius, in P^. 24 26 ff. and 149 28 ff. (DK 13 A 5). 

? On the history of the theories put forward on this subject in antiquity the 
monograph of E. Lesky should be consulted. 

3 Parmenides Fr. 17 is quoted and explained in this sense by Galen, in Epid. v1 
48; CMG v 10,2,2 119 12 ff. 

4 See Frr. 65 and 67. These are, however, somewhat ambiguous. Galen (in 
Epid. vı 48; CMG v 10,2,2 119 16 ff.) took it that Empedocles was referring 
simply to a difference between hot and cold parts of the womb, not to variations 
in the temperature of the womb as a whole over the monthly cycle. Contrast 
Aristotle, GA 764a 1 ff. 

5 See Aristotle, GA 763b 30 ff. (DK 59 A 107) and cf. Hippolytus Haer. 18 
12 (DK A 42). Aristotle also mentions Democritus’ theory, that the sex of the 
embryo is determined by whichever of the two parents’ seed is dominant (GA 
764a 6 ff): and a number of similar theories, based on differences between 
‘strong’ and ‘weak’ or ‘male’ and ‘female’ seed, appear in the Hippocratic 
Corpus, e.g. Genit. ch. 6 (L vu 478 1 ff.), Vict. 1, chs. 28 f. (L vr 500 23 ff). 
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'soul', e.g. waking and sleeping, and even wisdom, and 
drunkenness, to differences in its wetness and dryness.) And in 
biology, Empedocles apparently explained how animals came 
to live in the sea by postulating a difference in temperature 
between water-animals and land-animals: according to this 
theory, water-animals had originally lived on land, but they 
had moved to the sea in order to counteract the excessive heat 
of their constitutions.” 

Although pairs of opposites are by no means the only ele- 
ments or principles which we find used by the Presocratic 
philosophers, and although they appear in very different roles 
in different types of theory,? most major philosophers from 
Anaximander down to, and perhaps including, the Atomists 
may be said to have referred to opposites in one context or 
another in their general cosmological doctrines or in their 
explanations of particular natural phenomena. In many 
respects the Atomists’ theory is exceptional: the atoms differ 
from each other in shape, arrangement or position alone 
(Aristotle, Metaph. 985b 13 ff.): such opposites as sweet and 
bitter are not ‘real’, but exist ‘by convention’ vóuo only 
(e.g. Fr. 125). Yet it might be suggested (and Aristotle did 
suggest) that the Atomists too used an opposition of a sort, 
namely that between the atoms and the void, which Aristotle 
interpreted as ‘the full and the empty’ (Metaph. 985b 4 ff.), 
although it should be pointed out that these opposites are 
unlike any others with which we have been dealing so far, in 
being a heterogeneous, not a homogeneous, pair. Even the 
Eleatics, with the possible exception of Zeno for whom we 

1 Sleep, waking and death are connected with the fieriness or wateriness of the 
soul (Frr. 26 and 36 and Sextus, M. vun 129 f, DK 22 A 16, on which see KR, 
pp. 207 ff.). In Fr. 118 ‘a dry soul’ is said to be ‘wisest and best’, and in Fr. 
117 drunkenness is associated with the soul being ‘wet’. 

? Aristotle, Resp. 477a 32-b 9 (partly quoted in DK 31 A 73). 

3 Thus in monistic theories opposites were sometimes used to account for the 
generation of the manifold world from an original undifferentiated unity: see, 
for example, Diogenes of Apollonia Fr. 5: ‘For (air) is multiform, being both 
hotter and colder and drier and wetter and more stationary and more quickly 


mobile, and many other differentiations are in it, of taste and colour, an infinite 
number.’ 
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have comparatively little evidence, still analysed the data of 
experience into opposites although they denied the existence 
of change and plurality. As we saw, Parmenides! cosmogony 
in the Way of Seeming starts by postulating a pair of opposite 
primary substances, Light and Night, and Melissus, too, ana- 
lysed the apparent changesin the physical world partly in terms 
of opposites: Soxei 88 fjuiv TÓ Te 0cpuóv wuypóv yíveoOot Kal 
TO wuxpóv 9epuóv Kal TO oxAnpóv uaAbakòv Kal TO uoAQokóv 
oxA^npóv! (Fr. 8). 

It was not only the Presocratic philosophers who made 
extensive use of pairs of opposites in their theories and 
explanations. The Hippocratic treatises of the late fifth or 
fourth centuries provide many further examples of theories 
which have a similar general form. On the Nature of Man, for 
instance, puts forward a cosmological theory based on the 
hot, the cold, the wet and the dry. The writer asserts that 
generation can only take place when these opposites are cor- 
rectly balanced, and that, on death, each of the four opposites 
in the body returns to its like, ‘the wet to the wet, the dry to 
the dry’ and so on (ch. 3, L v1 36 17 ff.). On Regimen 1 is one 
of a number of other works which propose theories about the 
elements of which our bodies are composed.? This writer says 

1 *For the hot appears to us to become cold, and the cold hot, and the hard 
soft, and the soft hard.’ 

2 Cf. also Carn. ch. 2; L vm 584 9 ff. Here there are four elements, of which 
the most important is the hot ‘aither’. Of the other three, earth is cold and dry, 
‘air’ is hot and ‘wet’, and the part which ‘is nearest the earth’ is ‘wettest and 
densest’. (As Heidel, 6, p. 19, n. 6, for one, has observed, this schema resembles 
Aristotle's theory, in GC 330b 3 ff.: yet the agreements between the two are not, 
in my view, such that we should conclude that the author of Carn. is copying 
Aristotle.) It should also be noted that in the account of Greek medicine 
preserved in Anonymus Londinensis (which derives in part, at least, from 
the Jatrica, or medical history, of Menon, the pupil of Aristotle) doctrines of 
opposite elements in the body are ascribed to several medical theorists of the Iate 
fifth or the fourth century. See especially the accounts of Philolaus (xvm 
8 ff.: our bodies consist originally, i.e. as embryos, of the hot, though on birth 
we inhale the outside air, which is cold), Petron of Aegina (xx 1 ff.: there are 
two main elements, the hot with which the dry is associated, and the cold with 


which the wet is associated) and Philistion (xx 25 ff.: there are four elements, 
but these have opposite ‘powers’, fire being hot, air cold, water wet and earth 


dry). 


19 D 


POLARITY 


that all living things are made of Fire and Water, the former 
hot and dry (although ‘there is moisture in Fire’), the latter 
cold and wet (but ‘there is dryness in Water").! Even in 
On Ancient Medicine, a treatise which attacks the use of 
theories based on the hot, the cold, the wet and the dry in 
medicine, the body is held to consist of many component 
kinds, among which the writer includes such pairs of opposites 
as the sweet and the bitter, the astringent (otpyvpvov) and the 
insipid (twAaSapov) (ch. 14, CMG r1, 1 45 26 ff). 

It was a commonplace of Greek medical theory that health 
consists in the balance of certain opposed factors in the body. 
Some such doctrine seems to have been held by Alcmaeon, for 
Aetius (v 30 1; DK 24 B 4) reports that he held that health 
lies in the ioovopia or ‘equal rights’ of certain ‘ powers’ in the 
body and that disease arises from the povapyia or ‘supreme 
rule’ of one of them: as examples of what he calls the * powers’, 
Aetius mentions wet, dry, cold, hot, bitter and sweet. Similar 
doctrines of health and disease appear frequently in the 
Hippocratic Corpus, as, for example, in On Ancient Medicine 
(ch. 14, CMG 1, 1 46 1 ff.) and On the Nature of Man (ch. 4, L 
VI 40 2 ff.). Specific diseases are often attributed to the effect 
of one of the opposites, such as hot, cold, wet, dry and so on, 
as when in On Diseases 1 the condition which the writer 
describes as erysipelas in the lung is said to be caused by 
dryness (ch. 18, L v1 172 1 ff.). One type of general patho- 
logical theory is found in On Affections: ‘in men, all diseases 
are caused by bile and phlegm. Bile and phlegm give rise to 
diseases when they become too dry or too wet or too hot or 
too cold in the body’ (ch. 1, L v1 208 7 f£). Another appears 
in On the Places in Man: ‘pain is caused both by the cold and 
by the hot, and both by what is in excess and by what is in 
default’ (ch. 42, L v1 334 1 ff.).? The notion that diseases are 
caused by states of repletion and depletion (mN'jpoois and 

1 Vict. 1 chs. 3 and 4, L vi 472 12 ff., and 474 8 ff. 


® Cf. also, for example, Nat. Hom. ch. 2, L v1 36 1 ff.; Morb. Sacr. ch. 14, L vi 
388 3 ff. and Morb. 1 ch. 2, L vr 142 15 ff, 19f. 
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KÉvo015) occurs in several treatises among which is On Ancient 
Medicine! a work which is outspoken in its criticisms of 
pathological theories based on the hot, the cold, the wet and 
the dry. 

The converse of the theory that disease is caused by one ofa 
pair of opposites is that cures may be effected by counter- 
balancing the opposites, and this doctrine, too, is extremely 
widespread in the Hippocratic writers. The principle behind 
this type of theory is expressed quite clearly at one point in 
On Ancient Medicine: ‘for if that which causes a man pain is 
something hot, or cold, or dry, or wet, then he who would 
carry out the cure correctly must counteract cold with hot, hot 
with cold, wet with dry and dry with wet’.? On Breaths is one 
of a number of treatises which state the doctrine generally: 
‘again, depletion cures repletion, and repletion depletion... . 
And, in a word, opposites are cures for opposites. In conjunction 
with this type of theory we find many rather crude or over- 
simplified accounts of the effects of certain treatments. The 
effects of different foods, for example, are often analysed in 
terms of simple opposites. ‘Pure honey is hot and dry’, 
announces the author of On Regimen n (ch. 53, L v1 556 13) 
and according to On Affections (ch. 51, L vi 260 15 f.) ‘warm 
bread and hot meats dry the body when taken on their own’. 
Similar examples could be multiplied almost indefinitely.4 
But it should be pointed out that the doctrine of seeking a 
balance between opposites led to many sensible and moderate 
recommendations as well as to dogmatic pronouncements of 
the type I have quoted. On Regimen in Health, for example, is 

1 VM chs. gand 10; CMG 1,1 41 17 ff, 42 11 ff. Cf. Nat. Hom. ch. 9, L v1 52 
4 ff.; Morb. 1v chs. 32 and 33, L vu 542 11 ff., 18 ff; Loc, Hom. ch. 42, L v1 334 2. 

2 VM ch. 13; CMG 1,1 44 9 ff. The writer denies the relevance of these 
particular opposites in disease, yet his own theory of ‘repletion’ and ‘depletion’ 


may be said to imply another, more general, scale of opposites with a mean 


between them. 
3 gyi 86 cuvróuco Aóyc Tà évavTia THY évavtiov èortiv iquota, Flat. ch. 1; CMG 


1,1 92 6 ff. C£. also Nat. Hom. ch. 9, L v1 52 4 ff.; Aph. sec. 2 ch. 22, L 1v 476 


6 ff.; Loc. Hom. ch. 42, L vi 334 8 ff. 
4 Especially in Vict. 1 and m. Contrast, however, the much less dogmatic 


analyses of diets in Acut. 
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one of several treatises which make reasonable suggestions 
concerning the way in which diet and exercise should be 
varied to suit the season of the year. 

Some of the more obscure pathological theories which are 
found in the Hippocratic Corpus should also be mentioned 
briefly. One common idea is that ‘odd’ and ‘even’ days (cal- 
culated from the first day of the disease) are significant in the 
course of diseases. On Diseases 1v states that ‘it is on odd days 
that a man is cured, or dies’ (ch. 46, L vu 572 1 ff.) and even 
such a work as the first book of the Epidemics, rightly famed 
for its cautious, empirical approach to medicine, puts it that 
‘diseases which have exacerbations on even days, have crises 
on even days, while those with exacerbations on odd days, 
have crises on odd days’ (sec. 3 ch. 12, L u 678 5 f£.).* Some- 
times diseases were directly attributed to seasonal factors, 
which were often analysed into pairs of opposites. The effects 
of the JVorth and South winds are referred to particularly fre- 
quently in this context.? Some theorists, too, held that the 
course of diseases was determined by the nature of the part of 
the body affected, and in this connection we find the parts of 
the body classified as ‘strong’ and ‘weak’, ‘hot’, ‘cold’, ‘wet’, 
‘dry’ and so on.? On other occasions differences between the 
right and the left side of the body are postulated as the expla- 
nation of various pathological conditions. In On the Sacred 
Disease, for instance, an imaginary difference between the 
veins on the right and on the left of the body is cited to 
account for certain fluxes which are said to be more frequent 


1 Jones, 7, vol. 1, Intro. pp. liv f., relates the theory of critical days to the 
periodicity of malaria. It may also be noted that the theory was not always 
expressed in a rigid or dogmatic form. The author of Prog., for example, says 
that the critical periods cannot be calculated exactly in whole days (ch. 20, Lm 
168 16 f£). 

2 E.g. Morb. Sacr. ch. 13, L v1 384 4 ff. (cf. 376 19 fE., 378 17 fF. etc.), Hum. ch. 
14, L v 496 1 ff; Aph. sec. 3 ch. 5, L rv 488 1 ff. Ar. contains a lengthy analysis 
of the effects of different seasonal factors, mostly seen as pairs of opposites (e.g. 
chs. 3 and 4 deal with cities facing the hot South, and the cold North, winds 
respectively, CMG 1,1 57 11 ff., 58 6 f£). 

3 See, for example, Morb. 1 ch. 1, L vr 142 2 ff.; Nat. Hom. ch. 10, L vi 56 
19 f; and Loc. Hom. ch. 1, L vr 276 1 ff. 
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on the right (ch. 10, L v1 378 10 £). But it may be mentioned 
that the differences which were suggested were not always 
purely imaginary. W. H. S. Jones (1, vol. n, p. 17, n. 1) has 
pointed out that the passage in Prognostic (ch. 7, Lu 126 7 ff.) 
in which it is remarked that a swelling on the left side of the 
hypochondrium is less dangerous than one on the right, may 
well be the first reference in Greek literature to appendicitis. 

Cosmological, physiological and pathological theories bas- 
ed on opposites are extremely common both in the Presocratic 
philosophers and in the Hippocratic writers. Further uses of 
opposites are found in fourth-century philosophy, in Plato and 
in Aristotle. In Plato one might mention, first of all, the 
general antithesis between the world of Being and the world of 
Becoming, between Forms and particulars. His theory of the 
relation between these two is, of course, a subtle and a com- 
plex one, and it almost certainly underwent considerable 
modification in the course of the development of his thought. 
But in some passages, at least, there is a direct opposition 
between the two types of existing things, between what is, in 
the terms of the Phaedo (80b), ‘divine and immortal and 
intelligible and uniform and indissoluble and ever constant 
and true to itself" on the one hand, and what is human and 
mortal and manifold and not intelligible and dissoluble and 
never constant nor true to itself? on the other. Yet this type of 
antithesis is in one important respect different from the 
majority of the theories which we have considered so far. 
Whereas the pairs of opposites which the Presocratic philo- 
sophers and Hippocratic writers used in their theories and 
explanations belong, as a general rule, to the same order of 
reality (e.g. hot and cold, light and night, odd and even),! 
Plato's Forms and particulars belong to quite different orders 
of reality. This is, then, a different type of opposition, one 
between two distinct worlds, not between members ofa single 


1 An exception may be made of the Atomists’ ‘atoms and the void’ (above, 
p. 18.) and a closer parallel to Plato's theory may perhaps be seen in the 
distinction between the Way of Truth and the Way of Seeming in Parmenides. 
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world of reality. In other contexts, however, Plato's use of 
opposites compares more closely with that of earlier writers. 
It is worth mentioning, in particular, a passage in the Phaedo 
in which he offers what appears to be a general analysis 
of ‘coming-to-be’ and ‘passing-away’. At Phaedo 7od ff. 
Socrates first states, and then attempts to establish, as a 
general law of becoming, that ‘opposites come to be out of 
opposites’, e.g. greater from less, less from greater, weaker 
from stronger, faster from slower, waking from sleeping and 
so on. As each of these processes may be reciprocal, he con- 
cludes, by analogy, that not only does death follow life, but 
life death (71d—72a). The purpose of the passage is to estab- 
lish or recommend the doctrine of the immortality of the soul, 
but the particular argument which Plato here puts into the 
mouth of Socrates is one which is based on the generalisation 
that coming-to-be as a whole takes place between opposites.? 

Finally we should consider briefly some of the many 
theories based on opposites which we find in Aristotle. When 
in Physics A he discusses the problem of the &pxaí of change, 
the first two principles which he postulates (after considering 
his predecessors’ theories) are the opposites Form (eidos5 or 
yop@n) and Privation (otépnois), to which he later adds other 
principles, the substratum and the moving cause. At 
Physics 188 b 21 ff., for example, he suggests that all coming- 
to-be and passing-away take place ‘from opposites or to 
opposites and their intermediates’, and similarly changes in 
the categories of quality, quantity and place are also said to 

1 There are, of course, several doctrines based on opposites in the Timaeus, for 
example, which are probably modelled directly on those of earlier theorists. 
Thus at 77. 82a certain diseases are attributed to a state of mAeove£fa or ëvõea 
(cf. the Hippocratic tAjpwos and xévocis, ‘repletion’ and ‘depletion’). It 
should also be noted that Aristotle describes Plato's material principles as the 
opposites ‘the Great’ and ‘the Small’, e.g. Ph. 187a 17, 203a 15 f., Metaph. 
988a 26, though this is not a doctrine we find in Plato’s extant writings. 

2 See, for example, Phaedo 71a g f., ‘ixavéis ov ... Éyouev totto, Óri mávre 
otto ylyverot, èẸ évavtiov Tà évavtia mp&ypara;" Some illuminating comments 
on the passage as a whole will be found in Leach, pp. 130 f. 


* Cf. also Cael. 270a 14 ff; GC 331a 14 ff, 335a 6ff.; Metaph. 1087a 
36 ff. 
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take place between opposites, locomotion in a circle alone 
being excepted from this analysis, with the result that it alone 
may be eternal? Then in GC B 1-3 he sets out to consider 
what are the fundamental consütuent elements of physical 
objects and establishes his own doctrine with an argument 
that is both precise and economical. Coming-to-be and 
passing-away are impossible without perceptible bodies (GC 
328 b 32 £.), which in turn cannot exist apart from contrarie- 
ties; for a body must be either light or heavy, either cold or 
hot (329a 10 ff.). But of the possible sorts of contrarieties, 
tangible contrarieties alone will be the principles of percep- 
tible body (b 7 ff.). The various tangible contraries are then 
enumerated, and these are reduced to two pairs, one active, 
the fot and the cold, and the other passive, the wet and the dry 
(b 24 ff., 330a 24 ff.). Moreover the possible combinations of 
these four opposites are four in number? and these four com- 
binations represent the primary bodies: earth 1s cold and dry, 
air hot and *wet',* water cold and wet, and fire hot and dry 
(LE SUR 

It is not only in his general physical doctrine, but also in 
many of his specific theories and explanations, notably in 
biology, that Aristotle uses the hot, the cold, the wet and the 
dry. Thus generation 1s said to be effected by heat (whether 
that imparted by the male parent or, 1n spontancous gencra- 
tion, the external heat of the surrounding atmosphere).5 The 
principle of life itself is conceived as a special form of heat 
(e.g. GA 736b 33 f£), and this leads Aristotle to explain 
monsters and other abnormalities in terms of an insufficiency 
or disproportion of heat.® His theory of nutrition and growth 


1 See especially Ph. 200b 33 ff., 261a 32 ff.; Cael. 310a 23 fT. ; Metaph. 1o69b 

ff. 
: 2 Cael. A 3 and 4. 

3 The combinations ‘hot and cold’ and ‘wet and dry’ are, of course, impos- 
sible, GC 330a 31 ff. 

4 The Greek term typév is wider than our ‘wet’ or ‘moist’, being used of both 
liquids and gases, i.e. of anything that is not solid or firm. 

5 See, for example, GA 743a 26 ff., 32 ff. 

$ See GA 743a 29 ff. (on deformities) and 767a 13 ff. (on infertility) and cf. 
772a 10 ff. and 775b 37 fF. 
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refers to the same four primary opposites,! and both respira- 
tion and sleep are explained in terms of an interplay of hot 
and cold in the body.? The importance of these four oppo- 
sites in his biology is clearly expressed at PA 648b 4 ff., where 
he says that ‘it seems evident that these [i.e. the four primary 
opposites] are practically the causes of death and of life, as 
also of sleep and waking, of maturity and old age, and of 
disease and health'. Finally it should be added that other 
opposites, too, besides the hot, the cold, the wet and the dry, 
figure in various important roles in Aristotle's detailed 
physical and biological theories: his use of right and left, above 
and below, and front and back is especially remarkable and will 
be considered in detail later. 


QUESTIONS TO BE INVESTIGATED. SOME MODERN 
INTERPRETATIONS 


The attempt to classify, or otherwise account for, other things 
in terms of pairs of opposites is a feature of a great many 
theories and explanations which appear in various branches 
of early Greek philosophy and medicine, and this fact calls 
for some discussion or comment, though first we should be 
clear what it is about the use of opposites in Greek speculative 
thought that is particularly remarkable or that requires 
elucidation. The doctrines we have reviewed above are of 
many different types and refer to opposites of many different 
sorts, and in each case we must examine and assess the theory 
that was proposed in relation to the evidence on which it was 
based and the phenomena which it was supposed to explain. 

1 *[tis by things which are dry or wet or hot or cold that all living beings are 
nourished’ (de An. 414b 7 £). Cf. PA 650a 2 ff. (food consists of the wet and the 
dry which are *concocted' and changed by the hot) and GA 740b 25 ff. (hot and 
cold are the tools which nature uses to effect growth and nutrition). At de An. 


414b r1 ff. hunger is said to be a desire for the dry and the hot, thirst a desire for 
the wet and the cold. 


2 Respiration is, for Aristotle, a process of refrigeration, the cooling of the 
excessive heat in the region round the heart (Resp. 478a 15 ff., 26 f£, PA 668b 
33 ff.). Sleep is caused by the brain, which is cold, chilling the hot evaporations 
which rise from the lower regions of the body (Somn. Vig. ch. 3, 456a 30 ff., PA 
653a ro ff). 
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Indeed it is only by investigating these questions in relation to 
particular doctrines that we can hope to arrive at any general 
conclusions concerning the use of theories based on opposites 
in Greek speculative thought. Some of these doctrines have 
an obvious empirical basis. T'hus changes in temperature and 
humidity are usually observed in connection with most 
pathological conditions. The question that is worth consider- 
ing here is why, among the mass of data associated with such 
complex phenomena as diseases, pairs of opposites were so often 
singled out and assumed to be the causes at work. But 
granted that many of the theories in question are connected 
with observed facts, others appear to be much more arbitrary, 
and some seem to have no foundation in experience whatso- 
ever. Why, for example, was the sex of a child believed to de- 
pend on which side of the womb it was conceived on, or on the 
womb's temperature? In such cases we must clearly ask on 
what grounds the theory was put forward at all, or what 
evidence or argument its author or proponents could have 
adduced in its favour. 

In view of the mass of theories and explanations based on 
opposites which we find in Greek philosophy and medicine, it 
is surprising how little this recurrent feature of Greek 
speculative thought has been discussed by scholars and 
historians of ancient philosophy. One notable exception, 
however, is Cornford’s early book From Religion to Philosophy 
(especially ch. 2, pp. 60 ff.) in which he put forward some 
suggestions concerning the origins of the doctrines of the ele- 
ments and the grouping of the elements into pairs of opposites. 
Cornford's theory is based on several arbitrary assumptions, 
and it should be remarked that in his later work, e.g. in 
Principium Sapientiae, he made no attempt to develop the line 
of interpretation which he had used in chs. 1 and 2 of Prom 
Religion to Philosophy. But some aspects of his earlier treat- 
ment ofthe question are worth recalling. He derived the philo- 
sophical conception of the elements from what he called a 
‘collective representation’, that of the departmental ordering 
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of the divine powers by Moira. Influenced by the essay on 
primitive forms of classification by Durkheim and Mauss,! 
he suggested that the origin of the notion of the divisions of 
nature is to be found in the social organisation of primitive 
societies. On the question of the use of opposites in particular, 
he claimed that 'the prototype of all opposition or con- 
trariety is the contrariety of sex’ (1, p. 65), and he again 
referred to his conception of the development of social 
organisation to support this claim, for he saw sex as the 
principle of division which underlies the organisation of many 
primitive tribes into two exogamous phratries, or moieties 
(1, p. 68). 

Cornford's attempt to find the origin of the use of opposites 
in primitive social organisation provoked a brief reply from 
Burnet in Early Greek Philosophy, in which he evidently 
rejected not only Cornford's conclusions, but also his whole 
method of approach to the problem. Burnet protested (3, 
p. 8, n. 3) that ‘there is no need to derive the doctrine of the 
“opposites” from a “religious representation" and he sug- 
gested a very different explanation of its origin. ‘The cycle of 
growth and decay is a far more striking phenomenon in 
Aegean lands than in the North, and takes still more clearly 
the form of a war of opposites, hot and cold, wet and dry. It 
is, accordingly, from that point of view the early cosmologists 
regard the world. The opposition of day and night, summer 
and winter, with their suggestive parallelism in sleep and 
waking, birth and death, are the outstanding features of the 
world as they saw it. The changes of the seasons are plainly 
brought about by the encroachment of one pair of opposites, 
the cold and the wet, on the other pair, the hot and the dry, 
which in their turn encroach on the other pair’ (3, pp. 8 f., 
my italics). 

Now the chief objection to Cornford’s reconstruction of the 
historical origin of the doctrine of opposites in ancient Greece 
is that it is purely speculative. He admitted, as well he might, 


1 See the bibliography under Durkheim—Mauss. 
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that there is no conclusive evidence that the primitive form of 
ancient Greek society was ‘totemic’ (though he does not 
exclude that possibility, 7, pp. 55 f.).1 But in his references to 
the data from modern primitive societies he evidently pre- 
supposed a theory of the evolution of society from an arche- 
typal form (a simple dualist organisation comprising two 
exogamous phratries)) But this, like all evolutionary 
theories of society, is a mere conjecture. Moreover, Corn- 
ford’s particular suggestion, if it proves anything, is in danger 
of proving too much, for if the archetypal form of society 
provides the key to the origin of Greek theories of opposites, we 
might ask why similar theories of opposites are not universal. 

How far, on the other hand, does Burnet’s positivist inter- 
pretation take us towards an understanding of the theories 
based on opposites which we find in early Greek thought? If 
it were true that the opposites hot, cold, wet and dry 'force 
themselves on our attention' in Greek lands (Burnet, 5, p. 8, 
n. 3), we should, I think, naturally expect a close correspon- 
dence between the cosmological doctrines of the Greeks and 
those of other peoples enjoying a similar Mediterranean 
climate. Yet while other oppositions and antitheses of various 
sorts are common enough,’ there is no evidence that the hot, 
the cold, the wet and the dry as such played an important part 
in the cosmological beliefs of any of the ancient Greeks’ Near 
Eastern neighbours, for example. Nor is it clear how 
important these four opposites were in ancient Greece itself 
before the rise of philosophical speculation.* It is obvious 
that the four primary opposites may be identified with 


1 On the question of so-called totemic societies, anthropological theory has, 
of course, come a very long way since Durkheim: see especially Lévi-Strauss, 2 
and 4. 

2 This is suggested by such remarks as ‘the two contrary phratries by whose 
fission the exogamous grouping of society first came into being’ (Cornford, 2, 
p. 69, my italics). 

2 Thus the role of certain recurrent antitheses (e.g. between heaven and 
earth, or on earth between north and south) in ancient Egyptian beliefs has been 
discussed by Frankfort, 1, pp. 19 ff. and n. 12 on p. 350 (and see his Index under 
* Dualism’). 

4 See further below, pp. 43 ff. 
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seasonal factors, summer heat, winter cold, rain and drought. 
But we should hesitate before concluding that the circum- 
stances of the Greek climate provide of themselves a sufficient 
explanation for the development of this type of cosmological 
theory. 

Burnet and Cornford are among the comparatively few 
scholars who have attempted to elucidate the use of theories 
based on opposites in Greek philosophy as a whole, but both 
offered what appear to be much oversimplified accounts of 
this usage. It is clear that many of the theories that referred 
to hot, cold, wet, dry and other pairs of opposites are based on 
certain factual evidence. Yet even when such theories have an 
empirical basis this is only one of the factors to be taken into 
account when considering why the theories took the form 
they did. Moreover, some of the theories in question have no 
such foundation in experience, and several (as we shall see) 
are even in apparent contradiction with observed facts. On 
the other hand it 1s not useful to attempt to connect the early 
Greek use of opposites, as Cornford tried to do, with some 
supposedly archetypal feature of social organisation. But if 
Burnets and Cornford's general interpretations both seem 
rather inadequate, how far can we go towards answering the 
questions which we propounded earlier concerning the use of 
theories of this sort in early Greek thought, and in particular 
the question of the grounds on which such theories were pro- 
posed when they were evidently not the outcome of empirical 
observation? In attempting to understand and elucidate the 
various types of theories based on opposites which we find in 
early Greek speculative thought we should, I believe, begin 
by considering the comparative evidence. The fact is that 
other societies (whether ancient or modern) provide a great 
deal of evidence concerning dualist theories and beliefs of 
different sorts, and some of these theories are strikingly 
reminiscent of certain ancient Greek doctrines. This fact has 
received less attention from classical scholars than it deserves. 
Yet it is only by considering the parallels from other societies 
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that we can hope to distinguish between what is common and 
general, and what is peculiar and special, in the Greek use of 
opposites. A review of the comparative evidence is, then, a 
necessary preliminary to an assessment of the role of theories 
based on opposites in Greek philosophy and science. 


THE COMPARATIVE EVIDENCE 


The evidence which relates to the role of opposites in the 
theories and beliefs of primitive societies is extremely exten- 
sive, and the first point that should be noticed is a general 
one, namely the frequency of dichotomous classifications of 
reality as a whole. Often such a classification mirrors the 
apparently dualist organisation of the society itself, the divi- 
sion of the tribe into two exogamous phratries or moieties 
(the camp or location of the tribe is itself often correspond- 
ingly divided into two main areas, for example two semi-circles 
or two concentric circles). Now Lévi-Strauss! has recently 
argued that the actual social structure of many societies which 
are, or were, normally termed ‘dualist’ is on close examina- 
tion a good deal more complex than that label would suggest. 
But if Lévi-Strauss is correct, it 1s interesting and significant 
that in many such cases the members of the society themselves 
describe their own social organisation in terms of a simple 
dualist structure.? If this 1s the case, 1t seems that this type of 
description of social organisation may itself be one example of 
the tendency to fit complex phenomena into simple dicho- 
tomous classifications. Be that as it may, the evidence for 
comprehensive dichotomous classifications of reality 1s wide- 
spread and relates to societies of many different types in 
many different parts of the world. Natural substances, 

1 See especially two papers entitled ‘Les structures sociales dans le Brésil 
central et oriental’ (Proceedings of the 29th Congress of Americanists, 1952) and ‘Les 
organisations dualistes existent-elles?’ (1956) reprinted as chs. vii and viii in 
Lévi-Strauss, 7, pp. 133 fE, 147 ff. 

2 See Lévi-Strauss, 1, pp. 148 f., where he reproduces the plans of Winnebago 


villages which P. Radin drew up from the information supplied by the Winne- 
bago themselves. 
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seasons, colours, winds, species of animals and plants, arti- 
ficial objects, food and occupations are very often grouped 
into two opposite classes. The classification may cover not 
only obvious pairs of contraries (such as white and black, 
summer and winter), but other things which we do not 
normally consider members of contrary groups (e.g. species 
of plants or types of food). Some examples will illustrate the 
type of classification in question. 

C. Nimuendaju! is our chief authority for a South Ameri- 
can tribe called the Eastern Timbira. In the rainy season this 
tribe is divided into two groups called ‘kamakra’ and ‘atuk- 
makra’, that is people (kra) of the ‘plaza’, or central village 
area (ka), and people from without (atuk). This division is the 
occasion of a general dichotomous classification of nature. 
‘All of nature’, Nimuendaju says, ‘is antithetically divided 
between the two groups, as indicated by the following 
incomplete scheme: 


kamakra atukmakra 
east west 
sun. moon 
day night 
dry season rainy season 
fire firewood 
earth . water 
red color black color 


This dichotomy’, Nimuendaju goes on, ‘does not involve the 
opposition of the sexes, but extends to animals and plants: all 
species that are black and show marked black coloring fall 
into the atuk category; all those conspicuously red or white 
are ka. Maize and manioc are ka, the sweet potato and 
cucurbit atuk; yams are, according to the species, divided up 
between the two groups.’ 

Similar quite comprehensive dualist classifications of 
reality can be cited from several Indonesian societies.2 The 
people of Amboyna provide one example. On Amboyna, 


1 Nimuendaju, pp. 84 f., cf. Lévi-Strauss, 1, pp. 163 ff. 
? See especially J. M. van der Kroef, pp. 852 ff. 
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according to J. M. van der Kroef, ‘the village...is divided 
into two parts: each part is not only a social unit but a cosmic 
classification category comprising all objects and events in the 
world around the villager'. Van der Kroef goes on to give a 
list of the objects and characteristics which are associated 
with each of the two divisions: 


left right 

female male 

coast or seaside land or mountainside 
below above 

earth heaven or sky 
spiritual worldly 
downwards upwards 

peel pith 

exterior interior 
behind in front 

west east 

younger brother older brother 
new old 


Another comprehensive table of opposites is drawn up by 
R. Needham in a study of the beliefs of the Meru of Kenya:! 


left right 

south north 

black clans white clans 
night day 

co-wife first wife 
junior senior 
subordinate age-division dominant age-division 
woman/child man 

inferior superior 

west east 

sunset sunrise 
darkness light 

religious authority political power 
predecessors SUCCESSOTS 
younger older 

black man white man 
honey-collecting cultivation 


1 R. Needham, 1, pp. 25 f. (I have abbreviated Needham’s table). See also 
the schema of Purum symbolic classification in R. Needham, 2, p. 96. 
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Yet another society which apparently adopts a general 
dichotomous classification of reality is the Miwok of North 
America. An early observer, E. W. Gifford,! pointed out 
that the Miwok themselves are divided into two moieties 
called ‘kikua’ or water-side, and ‘tunuka’, land- or dry-side. 
Gifford went on to report that ‘all nature is divided between 
land and water’, adding that in his view the division was 
carried out ‘in a more or less arbitrary manner...as shown 
by the classing of such animals as the coyote, deer, and quail 
on the “water” side’. 

Even where the classification is more complex and refers to 
more than two groups, the classes into which things are 
divided are still very often pairs of opposites. The Zufiis,? for 
example, adopt a sevenfold classification of nature, but these 
seven groups are the three pairs of opposites, north and south, 
east and west, zenith and nadir, with the addition of ‘the 
perfect middle’ as the seventh group. Similarly, the Javanese 
adopt a fivefold schema, according to van der Kroef? but 
these five divisions are east, west, south, north and centre. 
Under these five divisions are grouped colours, metals, days of 
the week, characters, professions and other objects, so that 
‘the whole framework comprises the world of natural pheno- 
mena, including man himself”. 

These are a few of the dualist classifications of phenomena 
which can be cited from contemporary societies. But 
examples of a similar tendency to classify things in terms of 
opposites can be given from other, ancient societies as well.4 

1 Gifford, pp. 142 ff. 

* This example was already used by Durkheim and Mauss in their essay on 
primitive forms of classification, pp. 34 ff., where they refer to F. H. Cushing’s 
account of Zufii beliefs (1 and 2) as their source. 

3 Van der Kroef, pp. 854 f. He notes that the Javanese are ‘also familiar 
with a division into two, in which the categories of east and south unite and 
stand opposite west and north’, the former comprising the ‘underworld’, and 
the latter the ‘upper world’. 

* On the dualism in ancient Iranian religion see, for example, the studies of 
Duchesne-Guillemin, 1 and 2 (especially pp. 189 ff.), and cf. Frankfort's re- 


marks, 7, pp. 19 ff., on the role of certain fundamental antitheses in ancient 
Egyptian beliefs. 
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The role of opposites in ancient Chinese thought is, of course, 
well known, particularly the doctrine of Yin and Yang. 
Originally Yin is the ‘shady side’ of a hill or house, Yang the 
“sunny side’. On the one hand darkness, cold, the female sex, 
night, moon, earth, west, north, soft, heavy, weak, behind, 
below, right and death are Yin. On theother light (daylight), 
warmth, the male sex, day, sun, the heavens, east, south, 
hard, light (as opposed to heavy), strong, in front, above, left 
and life are Yang. But this doctrine does not only apply to 
what we should term natural objects or phenomena: Yang is 
regarded as noble, Yin as common, so that on the one hand 
joy, wealth, honour, celebrity, love, profit and so on are con- 
sidered as belonging to Yang, while on the other such things 
as sorrow, poverty, misery, bitterness, ignominy, rejection 
and loss belong to Yin. The notion of the interdependence of 
Yin and Yang was, moreover, a key doctrine of ancient 
Chinese speculative thought for many centuries. I Ching, or 
the Book of Changes, is a comprehensive pseudo-scientific 
system based on these opposites, for it consists in a set of 
symbols, eight trigrams and sixty-four hexagrams, each of 
which is composed of a different combination of unbroken, or 
Yang, lines and broken, or Yin, lines.? This, in origin prob- 
ably a system of divination, later developed into what J. 
Needham calls a ‘comprehensive system of symbolism con- 
taining in some way all the basic principles of natural 
phenomena '.? 

It is clear from the examples which we have considered 
(and many more could, of course, be cited) that a tendency to 
classify phenomena into opposite groups 1s found in a great 
many societies, ancient and modern, besides that of the 
ancient Greeks. The variety of the classifications in question 


1 On Yin and Yang in Chinese thought see especially Forke, pp. 163 ff., 
Granet, 1, Book 2, ch.2, pp. 115ff., and J. Needham, vol. 1, pp. 273 ff. As regards 
the date of the introduction of this theory, Needham estimates that the philo- 
sophical use of the terms Yin and Yang began about the beginning of the fourth 
century B.C. 

2 On I Ching see Granet, 1, pp. 182 ff., and J. Needham, vol. 1, pp. 304 ff. 

3 J. Needham, vol. 11, p. 328. 


35 3-2 


POLARITY 


should not be underestimated: no one pair of opposites ap- 
pears consistently as the principle of the division; the division 
between the sexes is often part of the classification, but some- 
times it is excluded; the correlations which are proposed 
between different pairs of opposites are by no means always 
the same; the classification uses sometimes two, sometimes 
more than two, classes. But notwithstanding this great 
variety of primitive dualist classifications, it is fairly evident 
that such notions as Alcmaeon's *most human things go in 
pairs’, the Pythagorean Table of Opposites, and perhaps even 
cosmological doctrines based on opposites such as the Light 
and Night of Parmenides! Way of Seeming, may be compared, 
at least very broadly, with beliefs which are found quite com- 
monly in many other societies. This fact is itself of some 
interest to the classical scholar, but we may then ask whether 
there is anything more than just a very general similarity 
between ancient Greek conceptions such as those I mention 
and the beliefs reported from other societies. How far does the 
use of opposites in primitive thought help us to understand 
these or any other ancient Greek theories based on opposites? 
One line of interpretation is suggested by the work of 
Durkheim, who in his discussion of primitive modes of classifi- 
cation argued that a close correlation existed between dualist 
classifications of reality and dualist social organisations. Sub- 
sequent work has, however, shown that the organisation of so- 
called ‘dualist’ societies is often extremely complex, and in 
many cases their ‘dualism’ is only apparent or is confined to 
certain superficial features of their social structure.! Today it 
would be considered hazardous to attempt to set out a general 
theory connecting dualist classifications of reality directly with 
a specific type of social organisation, and we might add that 
even if such a theory were possible, we have so little evidence 
concerning the original structure of ancient Greek societies that 
its relevance to our particular problems would be dubious. 
We can hardly hope to go far towards elucidating the use 


1 See the two papers of Lévi-Strauss already referred to on p. 31, n. I. 
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of opposites in Greek speculative thought along the lines of 
the simple social interpretation suggested by Durkheim. But 
anthropologists have drawn attention to one recurrent 
feature of primitive dualist beliefs which does seem particu- 
larly relevant to the understanding of some Greek theories of 
opposites: this is the use of pairs of opposites to symbolise 
certain important religious or spiritual distinctions. In this 
field the pioneering work was done by Robert Hertz,! a pupil 
of Durkheim. Hertz studied the phenomenon of the wide- 
spread belief in the superiority of the right hand as opposed to 
the left, collecting a good deal of remarkable material which 
shows the values or ideals with which right and left are very 
commonly associated. Our own English usage may be taken 
as one illustration of this, for ‘right’ the adjective may mean 
(1) morally good (‘do the right thing’), (2) true or correct 
(the ‘right’ use of words, the ‘right’ way of doing something) 
and (3) sound or sane (in your ‘right’ mind), while ‘right’ 
the substantive stands for a legal entitlement (‘right’ of way, 
‘right’ to the throne). But in primitive societies there are 
many beliefs and practices which show how right is generally 
assumed to be essentially different from, and superior to, left, 
the former good, honourable, pure, blessed, the latter bad, 
dishonourable, impure, cursed. Thus Hertz noted that in 
some societies the left arms of children or youths are bound 
up and put out of action for long periods so that they will 
learn the lesson that the left is impure and not to be used.? He 
compared the feelings of a left-handed person in a backward 
society with those of an uncircumcised man in countries 


1 Hertz, pp. 89 ff. Much work has subsequently been done on the subject of 
right and left in various societies: see a forthcoming handbook edited by R. 
Needham, entitled Right and Left. 

2 Cf. Evans-Pritchard, 3, pp. 234 ff., who notes this as a custom of the Nuer 
and describes other practices which illustrate the Nuer belief that the right is the 
good, the left the evil, side. Thus ‘when a fruit or animal is cut in two at 
sacrifices the left half may be either thrown or given away and only the right 
half be consumed by the people of the home. It is propitious for a sacrificial ox 
stabbed with the spear to fall on its right side and unpropitious for it to fall on its 
left side. A dead man is buried to the left of his hut or windscreen, the side of 
misfortune’ and so on. 
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where circumcision is law, and said that ‘the fact is that right- 
handedness is not simply accepted, submitted to, like a 
natural necessity: it is an ideal to which everybody must con- 
form and which society forces us to respect by positive sanc- 
tions’.1 He remarked that certain other oppositions which 
are apparent in nature, e.g. light and darkness or day and 
night, sky and earth, male and female, etc., acquire similar 
symbolic associations, and he went on to relate these oppo- 
sitions to a ‘fundamental’ antithesis which ‘dominates the 
spiritual world of primitive men’, that between the ‘sacred’ 
and the ‘ profane’. This distinction is, one may say, one of the 
basic tenets of orthodox Durkheimian anthropology: accord- 
ing to Durkheim himself? sacred objects are those which are 
protected and isolated by certain interdictions, profane ob- 
jects those to which those interdictions are applied, and he 
believed that the distinction between these two is universal, 
that, as he put it, the sacred and the profane have always and 
everywhere been conceived by the human mind as two dis- 
tinct classes, as two worlds between which there is nothing in 
common.? 

Whether or not we approve of the Durkheimian termino- 
logy in which Hertz formulated his theory, it is clear that he 
drew attention to a point which is of great importance if we 
are to understand the significance that some pairs of opposites 
may have in primitive thought. Certain manifest natural 
oppositions, such as day and night, male and female, and 
perhaps especially right and left, are often taken as the sym- 
bols or embodiments of fundamental religious or spiritual 
antitheses (“pure and impure’, ‘blessed and cursed’). Indeed 
such concrete oppositions as right and left seem often to pro- 
vide the chief means for conveying what are (to our way of 
thinking) highly abstract religious concepts. It should be 
noted that this may still be true even when the usual symbolic 


1 Hertz, p. 93. I am grateful to Dr and Mrs Needham for permission to 
quote this and other extracts from their translation of Hertz’s essay. 
2 See Durkheim, p. 56. 3 See Durkheim, p. 53. 
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values are reversed, i.e. when left, for example, is identified 
with what is pure or ‘sacred’. Hertz himself knew that there 
are some peoples who are predominantly right-handed, but 
who nevertheless consider the left the nobler side, although 
he tended to dismiss these cases as ‘secondary developments’. 
Thus among the Zuiii? the left and right sides are apparently 
personified as brother gods, but the left is the elder and wiser 
of the two, and among the ancient Chinese? the left was Yang 
and therefore superior, the right Yin and inferior. Yet this 
reversal of the usual associations is itself good evidence of the 
part played by social, as opposed to physiological, factors in 
determining the attitude to right and left. The distinction 
between the two sides of the body, and their symmetry, are, 
of course, data of experience, and it appears to be generally 
true that right-handedness is more frequent than left- 
handedness (though this results, no doubt, not only from 
anatomical causes, but also from training and habituation).4 
Yet the fact that left is sometimes considered noble, and right 
ignoble, illustrates the arbitrary element in the symbolic 
associations which these opposites acquire. It seems that righ 

and left tend to be used as the symbols of opposite spiritual 
categories whichever of the two is believed to be the superior. 

Hertz’s discussion of the nature of certain beliefs concern- 
ing right and left helps to elucidate a recurrent characteristic 

1 See Evans-Pritchard’s comment in his introduction to Hertz, p. 22. 

2 As Hertz noted, the fact that the Zuri1 are a peaceful agricultural people no 
doubt contributes to the relative estimation in which they hold the right, or 
spear, hand and the left, or shield, hand. 

3 See Granet, 1, pp. 361 ff. and 2, pp. 263 ff. The Chinese attitude towards 
this antithesis is complex, for while the left is generally Yang and superior, and 
the right Yin and inferior, yet in the sphere of what is itself common or inferior, 
the right in some sense has precedence over the left. ‘Thus the right hand is used 
for eating (Granet, z, p. 364) and the right side is the appropriate side for 
women (while the left belongs to men, Granet, 1, p. 368). 

4 On the anatomical factors involved in right-handedness, see Hertz, p. 90, 
and the translators’ note. That there is a functional asymmetry of the brain— 
the left cerebral hemisphere being more developed, in some respects, than the 
right—is agreed. Hertz, however, suggested that as the exercise of an organ 
leads to the greater nourishment and consequent growth of that organ, we might 


as well say that we are left-brained because we are right-handed, as say that 
we are right-handed because we are left-brained. 
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of dualist conceptions in primitive thought, namely the 
tendency to correlate or identify the members of different 
pairs of opposites. Often, of course, such correlations cor- 
respond to certain obvious facts of experience, as when day, 
light and white appear on one side of a Table of Opposites, 
and night, darkness and black on the other. Yet we find that 
pairs of opposites are also correlated even when there is no 
manifest connection between them, as, for example, when 
east is identified with right, or evil or female with left. The 
evidence for this tendency is extensive.! Evans-Pritchard, for 
instance, has noted that in Nuer belief there are two sets of 
opposites, the one comprising the left side, weakness, femi- 
ninity and evil, and the other the right side, strength, mascu- 
linity and goodness. As often, east and west are associated 
with life and death respectively, but then east is also identified 
with right and west with left ‘thus bringing into the left-right 
polarity the polar representations not only of life and death 
but also of the cardinal points east and west.'? If we con- 
sider them individually, the different pairs of objects that are 
included in such Tables of Opposites are often remarkably 
heterogeneous. The relationship between age-groups (young, 
old) strikes us as quite different from that between the sexes 
(male, female) in at least one important respect, in that the 
young become old in their turn. Alongside east and west we 
often find daylight and darkness in such classifications. But if 
we reflect that not only does it get light first in the east, but it 
also gets dark first in the same quarter, the common identifi- 
cation of west and night may also strike us as being a little 
arbitrary. Then sun and moon are often correlated with these 
two pairs, although sun and moon are not contraries at all. 
According to Hertz’s view, the reason why male, old, east, 
day, sun and right may so easily be correlated is that each 
of these terms stands to its opposite in a relation of ‘sacred’ to 
‘profane’. Whether it holds good of all primitive dualist 


1 See especially the articles of van der Kroef, and R. Needham, z. 
2 Evans-Pritchard, 3, p. 235. 
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classifications of reality, that the two groups are related to 
one another as ‘sacred’ to ‘ profane’, is at least open to doubt. 
It 1s often difficult to verify this point in the reports of field- 
workers who did not examine the system of classification of 
the society which they studied in relation to its religious 
beliefs or ideals. Yet the evidence collected by Evans- 
Pritchard for the Nuer, by Needham for the Meru and by van 
der Kroef for several Indonesian societies shows that some- 
times, at least, a whole series of pairs of terms is associated, in 
primitive beliefs, in an elaborate Table of Opposites in which 
each pair is taken to embody an analogous symbolic distinction. 
The opposed terms may be of many different sorts, and the 
table may include some terms which are not, strictly speak- 
ing, contraries at all (e.g. species of plants or animals, occu- 
pations, foods and so on); but whether or not the pairs of 
terms are contraries, and whether or not apparent inter- 
connections exist between all the various pairs, a single com- 
plex system is built up in which the dominant motif is the 
recurrent antithesis between what is superior, pure and holy, 
and what is inferior, impure and unholy. 


“RELIGIOUS POLARITY’ IN EARLY GREEK THOUGHT! 


The work done by Hertz and other anthropologists on one 
type of dualist notions in primitive thought opens up the way 
for an interpretation not only of certain ancient Greek beliefs 
and practices in general,? but also of some of the speculative 
theories of the philosophers in particular. Many of the 
oppositions which are apparent in nature were, of course, 
associated with religious notions in ancient Greece from the 
earliest times. One such pair of opposites is sky and earth, for 
with sky and earth are associated two fundamental religious 


1 This section develops the argument of two papers in JHS, Lxxxm (1962), 
pp. 56 ff. and rxxxiv (1964), pp. 92 ff., in which I discussed right and left, and 
the hot, the cold, the dry and the wet in particular. 

? Hertz himself mentioned a number of Greek beliefs and practices involving 
the opposites right and left, see for examples notes 36, 44 and 69. 
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antitheses, (1) the distinction between Olympian and 
chthonic deities, and (2) the general opposition between 
gods and men, between the immortal émovpdvioi and the 
mortal émy@dvio1.! And I have suggested elsewhere that the 
three pairs right and left, male and female, and light and 
darkness have particularly marked symbolic associations for 
the ancient Greeks. The evidence concerning the attitude 
towards right and left is well known and need not be repeated 
in detail: right is the auspicious, left the inauspicious, side; 
the right hand is used for such ‘sacred’ actions as pouring a 
libation or giving a pledge; the lucky direction from left to 
right was observed in such activities as the serving of wine 
round a group of guests; two of the words for left, euavupos 
and &piotepds, are euphemisms, and a third oxaids comes to 
mean *'ill-omened' and ‘awkward’, like the French ‘gauche’, 
the opposite of 5e€16s, meaning ‘clever’, ‘skilful’.? As regards 
male and female, it is not only the case that the Greeks gener- 
ally considered women inferiors,? but the myth of Pandora, 
for instance, implied that women are the source of all evil: as 
Hesiod puts it, before Pandora, the first woman, appeared on 
earth, men lived free from evils, toil and disease. As for 
light and darkness, it is worth recalling that ‘to live’ was often 
expressed in Greek by such phrases as ‘to be in’ or ‘to see, the 
light’ (e.g. Miad 18 61). q&os or qócs, light, itself, often 
means safety or deliverance in Homer (e.g. Iliad 6 6), and 
later the words for light, qs and géyyos, are used of such 


On the importance of these two distinctions in Greek religious thought, see, 
for example, Guthrie, 4, especially chs. 3 and 4, and chs. 8 and 9. 

2 References will be found in JHS, txxxu (1962), p. 58. 

? The idea that women are innately inferior to men recurs, of course, in Greek 
philosophical texts: in the Timaeus goe f. Plato suggested that cowardly and 
unjust men become women in their second incarnation, and Aristotle considered 
the female sex a deviation from type, a ‘natural deformity’, e.g. GA 767b 6 f£., 
775a 14 ff. 

* Hesiod, Of. 60 ff., esp. go ff., cf. Th. 585 ff. In Semonides, too, womankind 
is ‘the greatest evil that Zeus has made’ (7 D, 96 f., 115). One may compare 
Evans-Pritchard, 3, p. 234 on the connection between the female prineiple and 
evil in Nuer belief, and Hertz (p. 97) noted that according to a Maori proverb 
“all evils, misery and death. . .come from the female element’. 
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things as good news, joy, fame, marriage, wealth and virtue.! 
Conversely, darkness is associated with, and indeed stands 
for, death, as in such phrases as otuyepds 8’ &pa uiv okóros 
clev? (Iliad 5 47). The comparison ‘like night’ (vuxri go1keds) 
conveys the terror which a god or hero causes (Iliad 1 47, cf. 
12 463), and Night herself, one of whose names is the 
euphemism evppdvn and one of whose epithets is ‘deadly’, 
dAon (Hesiod, Th. 224), is a personage of whom Zeus himself 
stands in awe (Iliad 14 258 ff.), while the conception of Night 
as a malignant principle is strongly suggested by the list of 
her offspring in the Theogony, which includes various personi- 
fications of death and fate, as well as Misery, Deceit, Old Age 
and. Sre (Iie Anu ioo 

The general relevance of Hertz’s concept of ‘religious 
polarity’ to ancient Greek beliefs will, I think, readily be 
granted, but two questions are worth considering in particu- 
lar in relation to the pre-philosophical Greek evidence. First, 
how extensive was the tendency to use opposites as the sym- 
bols of religious or spiritual distinctions? If it is clear that 
such pairs as right and left, light and darkness, and for that 
matter white and black, and up and down, possessed or 
acquired strong symbolic associations for the ancient Greeks, 
how far is this also true of other pairs of opposites as well, such 
as hot and cold, or dry and wet? Secondly, to what extent 
does it appear that such symbolic antitheses formed a single 
comprehensive system, comparable with the unified dualist 
schemata which anthropologists have drawn up in reporting 
the beliefs of various present-day societies? How far do we 
find correlations proposed between different pairs of oppo- 
sites or how far is there anything that could be called a Table 
of Opposites in our pre-philosophical texts? 

On the first question I should begin by pointing out that 
there is no evidence in our extant pre-philosophical texts to 

1 See, for example, Aeschylus, Pers. 300 f.; A. 601 f; Pindar P. 8 96 f.; 
0.2 53 f., 10 22 f.; N. 3 64, 83 f.; Euripides, ZA 439. On the use of light as a 


symbol in Greek literature, see especially the articles of Bultmann and Tarrant. 
2 “Then hateful darkness seized him.’ 
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suggest that in that period ‘the hot’, ‘the cold’, ‘the dry’ and 
‘the wet’ as such were considered either as important ingre- 
dients of physical objects or as major cosmological forces.* 
The contrast between the heat and the drought of the Greek 
summer and the cold and the rain of the Greek winter is, of 
course, most marked,? but no schematic correlation between 
the four opposites and the four seasons as a whole is found 
before the fifth century B.c. There is an interesting difference 
between the description of the seasons in Homer and Hesiod, 
and in some later theoretical writers. In the Hippocratic 
treatise On the Nature of Man, for instance, the author puts 
forward a neat schema in which spring is hot and wet, sum- 
mer hot and dry, autumn cold and dry and winter cold and 
wet (ch. 7, L vr 46 9 ff.). With this we may compare the quite 
undogmatic description of the seasons in Homer, who in 
referring to órroopn, autumn or late summer, for example, 
mentions now its drying winds (Iliad 21 346 £), now its 
violent rains (liad 16 384 ff.). Nevertheless this is not to say 
that the two pairs, hot and cold, and dry and wet, did not 
have certain quite important associations for the ancient 
Greeks already in the pre-philosophical period, although in 
the case of dry and wet, at least, their associations appear to be 
somewhat ambivalent. Thus like ourselves, the Greeks con- 
nected warmth not only with life itself, but also with such 
emotions as joy and relie£? Conversely cold was associated, 

! The first explicit reference to these four opposites in an extant philosophical 
text is Heraclitus Fr. 126. But before him certain opposed substances un- 
doubtedly played an important part in Anaximander's theories (both in his 
general cosmological doctrine and in his theories on such topics as the origin of 
living creatures), although I should agree with those scholars who have expres- 
sed the opinion that the substances in question were more likely to have been, 
for example, (hot) ‘flame’ and (cold) ‘mist’ than ‘the hot’ and ‘the cold" as 
such. See further JHS, rxxxiv (1964), pp. 95 ff. 

* Hesiod, for instance, has a vivid description of the time of the year when 
‘Sirius dries the head and knees and the skin is parched by the burning heat’ 
(Op. 582 ff., esp. 587 fL). Compare also his description of the rains and cold of 
the winter month Lenaeon (Of. 504 ff.). 

? ‘Thus the basic meaning of icive seems to be to ‘warm’ (e.g. Odyssey 10 359, 


cf. ‘melt’, Od. 12 175), but when applied to the ®uués, for example, it comes to 
mean ‘comfort’, e.g. Od. 15 379; Il. 24 119; cf. iaivopa Od. 19 537. 
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naturally enough, with death, and then also with such emo- 
tions as fear.! As regards the pair dry and wet, several usages 
suggest that the Greeks conceived the living as ‘wet’ and the 
dead as 'dry'. At Od. 6 201, for instance, the expression 
Stepos Bporós is used apparently as the equivalent of 2o6$ 
Bpotos (e.g. Od. 23 187) to mean ‘living mortal’, and there 
seems to be no good reason to suppose that 81epés here is any- 
thing other than the common Greek adjective which literally 
means ‘wet’ (e.g. Hesiod, Op. 460).2 Conversely dead or 
dying things are ‘dry’. This is obviously true of dead wood 
(e.g. Iliad 4 487), and ‘dead’ parts of the body, such as the 
nails, are also described as ‘dry’ (e.g. Hesiod, Op. 743). The 
dead themselves were called dAiBavtes (e.g. Plato, R. 387c), 
which was taken to mean ‘without moisture’, and the old, 
too, were apparently thought of as ‘dry’, for when Athena is 
about to transform Odysseus into an old man at Od. 13 
397 f. she says she will ‘dry up’ his fine skin.* These usages 
are, for the most part, clearly derived from such obvious facts 
of experience as the dryness of dead wood, the warmth of 
living animals and the cold of the dead. From this biological 
point of view, hot and wet are naturally associated together 
and opposed to cold and dry. Yet as we have already men- 
tioned, from another point of view, namely that of the Greek 
climate, another correlation naturally suggests itself, the heat 
and dryness of the Greek summer being opposed to the cold 
and wet of the Greek winter. Again if the antithesis between 

1 Among the objects to which the epithets kpuepós and kpuóeis (cold or chilly) 
are applied in Homer or Hesiod are Hades (Of. 153), fear (4l. 9 2), war ( Th. 936) 
and yóos (wailing, //. 24 524). 

2 Cf. also Od. 9 43, and see Onians, pp. 254 ff., on these passages. Other 
evidence which suggests that the ancient Greeks also associated sexual love and 


desire with moisture is discussed by Onians, ch. 6, pp. 200 ff. 

3 Cf. Aesch. Fr. 229 which speaks of the dead in whom there is no moisture 
(iku&s). In the Orphic Fragment 32 (a) and (b) (in DK as 1 B 17 and 172) the 
dead man who speaks describes himself as ‘dry’, atos, and the belief that the 
dead are thirsty evidently underlies the widespread Greek practice of offering 
them libations. 

4 kápuyc uiv yoda kañóv (Od. 13 398, cf. 430). Cf., for example, Soph. El. 819 
where Electra, foreseeing her old age, says ‘I shall dry up my life’ (avavé piov). 
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sky and earth is particularly important in early Greek reli- 
gious beliefs, the hot and the dry are both naturally associated 
with the sun and so with the sky. Unlike right and left or 
light and darkness, neither hot and cold, nor dry and wet, it 
seems, possessed any strong positive or negative values zn 
themselves, though they acquire such values by association in 
different contexts. But while hot and cold have uniformly 
positive and negative associations respectively, the dry and 
the wet, on the other hand, appear to have ambivalent 
associations. On the one hand the Greeks connected both the 
hot and the wet with what is alive, and both the cold and the 
dry with the dead, and here wet acquires certain positive 
overtones, dry certain negative undertones: but on the other 
hand observation of the seasons naturally suggested to them a 
different correlation, in which the dry and the hot are the 
positive terms set over against the negative cold and wet. 
'The second question I raised is how far our sources for the 
pre-philosophical period suggest a single comprehensive 
system of dualist beliefs. There is a good deal of evidence 
which shows that white and up and high, for example, are 
each associated, in certain contexts, with the Olympian gods, 
and black and down and low with the chthonic deities.! Yet 
Homer and Hesiod nowhere have occasion to draw attention 
explicitly to such correlations, let alone to draw up a com- 
plete Table of Opposites. Moreover the evidence we have 
just discussed shows that certain pairs of opposites, such as dry 
and wet, would probably have to be excluded from any 
general schema which we might draw up on the basis of the 
information that may be collected from scattered individual 
texts. For the most part such correlations as the Greeks 
appear to have made between different pairs of opposites 


1 Thus it may be that, as a general rule, the colour of a victim sacrificed to an 
Olympian deity was white, that of the chthonic gods’ sacrificial victims black 
(at Il. 3 103 a white ram and a black ewe are sacrificed to the sun and to 
earth). Other general distinctions between the rites associated with the 
Olympians and those of the chthonic deities have been collected by Guthrie, 4, 
pp. 221 f., and several of these reflect the symbolic associations of pairs of 
opposites, e.g. up and down, high and low. 
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reflect obvious empirical data. The association of light and 
east and white, and sky and up, on the one hand, and of dark- 
ness and west and black, and earth and down, on the other, 
depends, in part at least, on certain facts of experience. 
Again the common conception of the earth as a mother, and 
of the sky as a generating father, is evidently based on an 
obvious analogy between the growth of plants and sexual 
reproduction.t One of the correlations which we find is, 
however, more arbitrary. To judge from Iliad 12 238 ff.,? the 
ancient Greeks, like many other peoples, thought of the eas: 
as on the right, and of the west as on the left, and this belief 
goes beyond the immediate data of experience, while it cor- 
responds to the symbolic values of these opposites. To con- 
clude, the evidence clearly does not permit us to speak of any 
developed or systematic Table of Opposites in Homer or 
Hesiod. On the other hand the members of different pairs of 


1 See especially Aeschylus, Danaids Fr. 44, Euripides Frr. 898 and 839 (where 
Aither is addressed as ‘the father of men and of gods’ and Earth ‘who receives 
the moistening drops of rain’ is said to be ‘rightly considered the mother of all 
things’). At GA 716a 13 ff. Aristotle notes that ‘of living creatures, we call male 
that which generates in another, female that which generates in itself. And so 
with reference to the world as a whole, men speak of the nature of the earth as 
female and a mother, and they address the sky and the sun and things of that 
kind as generators and fathers.’ (I read óvouégouciv in preference to Bekker’s 
vouízouciv at a 16.) Both ideas are, no doubt, of great antiquity. See further, 
for example, Guthrie, 6, chs. 1 and 2. 

2 Hector's words at Il. 12 298 ff. are T&v [sc. oiwvæv] of Tı uererpémou 008? 
dAcyizo, | ei T’ émi Segi’ loon mpds f T HéAidv te, | ef T èm’ &picrep& Tol ye mori 
369ov fiepóevra (‘Nor do I trouble myself or care at all whether the birds of omen 
fly to the right, towards the dawn and the sun, or to the left, towards the 
misty west’). This has sometimes been taken to refer to the position of the 
Trojan lines, which happen to face North, but it is surely much more likely that 
Hector's words describe the usual method of interpreting omens, in which éri 
8:&1& is identified with mpós 4. The theory (taken up more recently by J. 
Cuillandre) that right is identified with light because the worshipper faces the 
rising sun, which then passes to his right on its transit westwards, was rightly 
dismissed by Hertz (n. 86). A decisive argument against the theory is that we 
should expect the ofposite correlation to be made by many peoples in the 
southern hemisphere, for if they face the sun at its rising, it passes, of course, to 
their left. In fact, this is not found to be the case. For the Maori and primitive 
societies in Australia, for example, the right is the good side, associated with life 
and with light, and the left is the bad side, associated with death and darkness, 
just as they were for the ancient Greeks and are still for the majority of peoples 
in both hemispheres. 
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opposites were undoubtedly associated together at an early 
stage in various Greek beliefs and practices, and in some cases 
the correlations which were made appear to have been deter- 
mined not so much by what is given in nature, as by the 
symbolic values which the opposite terms possessed. 


‘RELIGIOUS POLARITY’ IN THE SPECULATIVE 
THEORIES OF THE PHILOSOPHERS AND OTHERS 


So far I have considered the evidence for what Hertz called 
‘religious polarity’ in early Greek thought as a whole and in 
particular in pre-philosophical beliefs: certain antitheses 
(immortals/mortals, Olympians/chthonic gods) are funda- 
mental to Greek religion, and many natural oppositions (sky/ 
earth, light/darkness, etc.) had marked symbolic associations 
for the ancient Greeks at an early period. But we have now 
to examine more closely the use of different pairs of opposites 
in the work of the philosophers and medical writers. It is one 
thing to point out a general similarity between the role of 
certain antitheses in Greek religion and some of the dualist 
beliefs which are reported from other societies. But it is quite 
another to suggest that beliefs and assumptions of the pre- 
philosophical period may have influenced the theories of 
philosophers and scientists of the fifth and fourth centuries: 
and here I refer not only to their religious and moral beliefs, 
but also, and more especially, to some of the explanations 
which they put forward to account for various natural 
phenomena. 

First it is clear that the placing of right, male and light on 
the side of Limit and the good, and of left, female and dark- 
ness on the side of the Unlimited and evil, in the Pythagorean 
Table of Opposites, corresponds to notions which are implicit, 
to a greater or less extent, in our earliest Greek sources. More- 
over, if it is rather doubtful how far the various dualist beliefs 
which we find referred to in different contexts in earlier 
writers form a unified system, the Pythagorean Table which 
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Aristotle gives at Metaph. 986a 22 ff. brings ten pairs of 
opposite terms together in a single comprehensive schema 
which was evidently held in some way to represent the 
fundamental principles which underlie all reality. The Table 
as reported by Aristotle is a remarkable synthesis of new, and 
very old, beliefs. Several ofthe pairs mentioned (e.g. odd and 
even, straight and curved) reflect the particular Pythagorean 
interest in mathematics and should no doubt be related to 
their tendency to equate things with numbers.! But the anti- 
theses right and left, male and female, light and darkness were 
considered important enough to be included, and this part of 
the Table, the arranging of right, male and light on one side, 
the side of the good, and of their opposites on the side of evil, 
may be seen as the explicit expression, or rationalisation, in 
ethical terms, of much older Greek beliefs? It should be 
added that several of the so-called &koWopata or oúußoña 
which are attributed to the Pythagoreans (or rather to one 
group of them) emphasise the symbolic distinction between 
certain pairs of opposites, such as right and left, white and 
black. And elsewhere, too, in Greek philosophy we find 
various pairs correlated together in passages which have a 
religious or mystical context. In the eschatological myth in 
Plato's Republic (614c f.), for example, the souls of men are 
imagined as divided by their judges into two groups: the just 
travel to the right, upwards through the sky, carrying tokens of 
their judgement on their fronts, and the unjust go to the left, 
downwards (into the earth) bearing their tokens on their backs.* 

In part the Pythagorean Table of Opposites reflects, at the 
same time as it makes more explicit, much older Greek beliefs 
concerning the antitheses right/left, male/female and light/ 

1 See especially Aristotle, Metaph. A 5 985b 23 ff. ? Cf. Hertz, n. 50. 

3 E.g. ‘Putting on your shoes, start with the right foot; washing your feet, 
start with the left’ (Iambl. Protr. 21, DK 58 C 6, and cf. VP 83, DK C 4); ‘do 
not sacrifice a white cock’ (Iambl. VP 84, and cf. Diogenes’ gloss, var 34, DK 
C 3, that ‘white is of the nature of the good, and black of evil’). 

4 Cf. also Laws 7172b, where ‘even’ and ‘left’ are assigned as honours to the 


chthonic deities, and their superior opposites, ‘odd’ and ‘right’, to the 
Olympians. 
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darkness. But these opposites figure not only in the compre- 
hensive Pythagorean schema which was apparently held in 
some obscure way to represent the principles of all things, 
but also in specific physical and biological theories, and the 
survival of earlier beliefs and associations of ideas in this 
context, where the aim of the writer was to give a satisfactory 
account of certain natural phenomena, is especially remark- 
able. I may refer first to some of the theories which were put 
forward to account for the differentiation of the two sexes. 
Parmenides, as we saw, referred to the position of the embryo 
on the right or left side of the mother's womb, Anaxagoras to 
the side from which the seed of the male parent comes,! and 
the Hippocratic treatise On Superfetation implies quite specifi- 
cally that seed from the right testicle produces male children, 
seed from the left females.? Although these writers disagree, 
for example, about which parent is responsible for the sex of 
the child, they all assumed that male and right are connected, 
and so too female and left. We have already noted various 
dualist beliefs, both Greek and non-Greek, which illustrate a 
tendency to correlate or identify the positive poles of various 
pairs of opposites on the one hand, and their negative poles 
on the other. It is interesting, then, that these early Greek 
explanations of the origin of the two sexes took the form of 
variations on the theme that male and female derive from 
right and left respectively. We cannot say what evidence (if 
any) Parmenides and others may have appealed to, in order 
to establish their theories? but it seems clear that the 

1 On the theories of Parmenides and Anaxagoras, see above, p. 17. 
Parmenides' version of the theory also appears in several Hippocratic treatises 
(Epid. msec. 6 ch. 15, L v 136 5 ff.; Epid. vi sec. 2 ch. 25, L v 290 7 f.; Aph. sec. 5 
ch. 48, Liv 550 1 ff; cf. Prorrh. u ch. 24, L 1x 56 19 f£). 

2 Superf. ch. 31, L vur 500 8 f£; cf. also the theory attributed to a certain 
Leophanes and others by Aristotle, GA 765a 21 ff. Lesky, pp. 62 ff., has traced 
the survival of various beliefs in a connection between the right side of the body 
and male children in much later medical literature, including, for example, 
Galen (UP x1v ch. 7, and Kühn rv 172 ff., especially 175). 

* A passage in Aristotle, GA 765a 21 ff., suggests that evidence was some- 


times invented in order to corroborate such theories. The passage in question is 
discussed below, p. 73. 
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symbolic associations of these opposites contributed to fortify 
the belief in a connection between the positive or superior 
terms, male and right, on the one hand, and between the 
negative or inferior terms, female and left, on the other. Here 
one may note that among the ancient Chinese, who held the 
left to be more honourable than the right, there were 
theorists who believed that an embryo on the left side of the 
womb would be a boy, and one on the right a girl, proposing 
a theory which is the reverse of that of the Greeks, but in 
keeping with their own associations for left and right.! 
Several Presocratic philosophers and Hippocratic writers 
put forward doctrines which consist of attempted correlations 
between male and right, and female and left. But other 
theories which also reflect the symbolic values of such pairs of 
opposites as right and left appear in fourth-century philo- 
sophy, in Aristotle himself. Aristotle, it is true, rejected the 
idea that a difference between right and left in any way 
determines the sex of the child. He criticises the doctrine that 
males and females are formed in different parts of the womb 
in GA A 1, and where others had been content to assume that 
males are formed on the right side of the womb and females 
on the left, for instance, Aristotle refers to the evidence of 
anatomical dissections to prove that this does not hold true as 
an absolute rule.? Yet if his use of the decisive evidence of dis- 
sections in this context clearly marks an important advance 
on previous theorists, it is far from being the case that 
Aristotle himself was free from preconceptions on the subject 
of right and left and other opposites. His use of the three 
pairs right and left, above and below and front and back is 

1 See Granet, 1, p. 370 and 2, pp. 273 f. 

2 GA 764a 33 fE., 765a 16 fL; see further below, pp. 73f. A passage at HA 
583b 2 ff. should also be noted, however, for it might suggest that at one stage 
Aristotle may have been rather less critical of the theory that males are on the 
right, females on the left, of the womb. There it is said that the first movement 
of male embryos usually takes place on the right about the fortieth day, that of 
females on the left about the ninetieth day, although this statement is then 


qualified (‘yet it must not be supposed that there is any exactness in these mat- 
ters") and he notes that there are many exceptions. 
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particularly striking: the evidence that might be adduced to 
illustrate this is extensive, but some of it may be briefly noted 
here. 

In Aristotle’s view, right and left, above and below, front 
and back, are not merely relative terms. At Cael. 284b 24 fF. 
right, above and front are said to be the &pxai, the starting- 
points or principles, not only of the three dimensions, 
breadth, length and depth, respectively, but also of the three 
types of change, locomotion, growth and sensation, in living 
beings. At JA 705b 29 ff., for example, he attempts to 
establish that all locomotion in animals proceeds from the 
right, although the evidence which he adduces for this is 
slender, and his interpretation of it rather arbitrary.! Then 
because he assumes that the motion of the heavenly sphere 
(which he thinks of as alive) must be ‘from the right’, and 
‘érri tà 868157, he infers that the northern hemisphere, the 
one in which we live, is the lower of the two hemispheres.? 
Again because ‘upwards’ is defined in relation to the place 
from which food is distributed and from which growth begins 
(e.g. [A 705a 32 f.), the ‘upper’ portion of plants will be 
where their roots are, and Aristotle accordingly speaks of 
plants as ‘upside down’.? Right, above and front are, then, 
defined by certain functions. But Aristotle holds that as 
&pxaí they are more honourable than their opposites. This is 
stated explicitly in a number of passages. At JA 706b 12 f., 
for instance, he says that ‘the starting-point is honourable, 
and above is more honourable than below, and front than 
back, and right than left’, and this becomes an important 
doctrine in anatomy, for Aristotle believes that ‘as a whole, 

1 See further below, pp. 72 f. 

2 Cael. 285b 22 ff. (cf. also Cael. B 5, 287b 22 ff, on why the heavens revolve 
in one direction rather than in the other). On the complex problem of the 
meaning of the phrase mì tà sgid as applied to circular motion, and its 
interpretation in Cael. 285b 20, see especially Heath, pp. 231 ff., and Braunlich, 
pp. 245 ff. Whether èni tà 9:&i& applied to circular motion corresponds to the 
direction we call ‘clockwise’ or what we call ‘counterclockwise’, the association 


with right marks it out as the more honourable direction. 
3 E.g. PA 686b 31 ff.; ZA 705b 6; and cf. PA 683b 18 ff. on the Testacea. 
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unless some more important object interferes, that which is 
better and more honourable tends to be above rather than 
below, in front rather than behind, on the right rather than 
on the left’ (PA 665a 22 f£). He uses this principle to explain 
a whole series of facts, such as the relative positions of the 
windpipe and the oesophagus, those of the two kidneys, and 
soon.! His comments on the position of the heart are particu- 
larly interesting. According to Aristotle the heart is the 
principle of life and the source of all movement and sensation 
in the animal (PA 665a 11 ff.). At PA 665b 18 ff. he says 
that in man the heart ‘lies about the middle of the body, but 
rather in its upper than in its lower half, and more in front 
than behind. For nature’, he goes on, ‘has established the 
more honourable part in the more honourable position, where 
no greater purpose prevents this.’ Faced with the obvious 
difficulty that the heart lies on the left side of the body in 
man,” and not on the more honourable right, Aristotle argues 
that this is to “counterbalance the chilliness of the left side’ 
(PA 666b 6 ff.). On this occasion, when he encounters an 
obvious and important fact which apparently runs counter to 
his doctrine of the superiority and greater nobility of the 
right-hand side, he does not abandon that doctrine, but 
refers to a second arbitrary assumption, the purely imaginary 
distinction between the temperature of the two sides of the 
body.? 

1 PA 665a 18 ff., 671b 28 ff. (though in fact Aristotle is mistaken in suggest- 
ing that the right kidney is always higher than the left, for in man, for example, 
the left kidney is usually higher). Cf. also PA 667 b 34 ff. on the relative position 
of the ‘great blood-vessel’ and the aorta, and 672b 19 ff. on the function of the 
diaphragm, which is conceived as that of separating the nobler, upper parts of 
the body from the less noble, lower ones. Other passages where Aristotle ex- 
plains the relative position of organs and other phenomena by referring to the 
superiority of right, front and above, are given by Ogle, note to PA 648a 11. 

2 Aristotle is mistaken in asserting, as he does on several occasions (cf. HA 


506b 32 ff.), that it is in man alone that the heart inclines towards the left side of 
the body. 

3 Yet elsewhere the difference in temperature between the two sides of the 
body is itself said to depend on the heart. It is striking that Aristotle recognises 
that in man the heart inclines towards the left (and by itself this would naturally 
lead us to expect him to suggest that the left is the hotter side), but still argues 


53 


POLARITY 


At PA 684a 26 ff. Aristotle first remarks that ‘in all the 
Crawfish (x&papor) and the Crabs (kapxivo1) the right claw 
is bigger and stronger’ (than the left)! and then follows this 
with the generalisation that ‘all animals naturally tend to use 
their right limbs more in their activities’. Yet sometimes he 
notes exceptions to the general rule that limbs on the right 
are stronger than those on the left, and it is instructive to 
consider how he deals with these cases. At PA 684a 32 ff., for 
instance, he remarks that in the lobsters (&otoxKol) it is a 
matter of chance whether the right or the left claw is the 
bigger. But he goes on to say that the reason for this is that 
lobsters are deformed, and do not use the claw for its natural 
purpose (prehension) but for locomotion.? Again it is clear 
from such passages as JA 714b 8 ff. that he acknowledged 
that right and left are not clearly distinguished in such classes 
as the Testacea :? but again the reason which he suggests for 
this lack of differentiation is that the Testacea are a deformed 
class (JA 714b to £). Aristotle carried out extensive observa- 
tions of many different kinds of animals, and his descriptions 
of the internal and external organs of many species are 
remarkably detailed and accurate. Yet his investigations did 
not lead him to modify his doctrine that right is naturally and 
essentially superior to left. He believes that this is true in 
man, and man is the norm by which he judges the rest of the 
animal kingdom. At PA 656a 10 ff., for example, he puts it 
that in man alone ‘the natural parts are in their natural" 
positions, and his upper part is turned towards that which is 


that the right is the hotter side, giving as the reason for this that the right hand 
chamber of the heart contains the most, and the hottest, blood (PA 666b 35 ff.). 

1 This statement is not true without qualification: contrast the more cautious 
judgement concerning the Crabs, at least, at HA 527b 6 f. 

2 PA 684a 35-b 1, cf. HA 526b 16 f. Itis not true, however, that the chelae of 
lobsters are used solely for locomotion: indeed at HA 526a 24 f. Aristotle him- 
self remarks that they are naturally adapted for prehension. 

3 Yet at JA 706a 13 ff. he attempts to establish a ‘functional’ distinction 
between right and left in the stromboid Testaceans, saying that they are 5efi& 
because they do not move in the direction of the spire, but opposite to it. Here 
he appears to argue that because they move in the direction opposite to the spire, 
therefore the spire must be assumed to be ‘on the right’; cf. HA 528b 8 ff. and 
D’A. W. Thompson’s note ad loc. 
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upper in the universe," and at JA 706a 19 f. he says that man 
is ‘of all the animals, most in accordance with nature (korr 
QUoiv). But naturally (pvoe1)’, he goes on, ‘right is better 
than left and separate from it. And so the right is * most right- 
sided” in man (810 kai Tà sgid v ois &vOpooroig uóAicra 
Se€ia &oriv)'.. Accordingly, the reason that he gives for the 
absence of any marked distinction between right and left in 
some species is that they are imperfect or ‘deformed’ animals. 
He believes not only that there is what we might call a 
physiological distinction between right and left (the right side 
being hotter than the left), but also that in making this dis- 
tinction nature fulfils an important purpose. The distinction 
between right and left is an ideal, to which the animal king- 
dom aspires, but which is most fully exemplified in man.? 
A detailed knowledge of different biological species, in many 
of which no distinction, or no marked distinction, between 
right and left is found, did nothing to uproot Aristotle's belief 
that right is naturally stronger and more honourable than 
left. On the contrary, that knowledge led him to conclude 
that the differentiation between right and left is a mark of 
man's superiority to the animals, and of his greater perfec- 
tüon.? 

1 Cf. also HA 494a 26 ff. 

? So too the distinctions between upper and lower, and between front and 
back, which are connected with growth and sensation respectively, are said to 
be more fully present in the higher living beings than in the lower (see JA chs. 
2 ff., e.g. 705b 6 ff. on ‘up’ and ‘down’ in plants). Aristotle also holds that it is 
better for the two sexes to be distinguished (e.g. GA 731b 20 ff.). 

3 It is remarkable that the notion of the essential superiority of the right side 
persisted in Greek philosophy even though the social factors which are involved 
in the greater physical development of the right hand did not pass unnoticed by 
Greek theorists. Plato, especially, points out that childhood training contributes 
to the greater usefulness of the right hand at Laws 794d f., where he recommends 
that children should be taught to use both hands equally. He criticises the view 
that right and left are naturally different in usefulness, observing that this is not 
the case with the feet or lower limbs. ‘But through the folly of nurses and 
mothers’, as he puts it (794d 8 f£), ‘we have all become lame, so to speak, in 
our hands.’ He notes that athletes can become ambidextrous, and says that the 
Scythians are in fact so. Aristotle, too, recognised that we can become ambi- 
dextrous (at HA 497b 31 f. he says that this is true of man alone of all the 


animals), but he holds that the right hand is still naturally stronger than the left 
(EN 1134b 33 ff.; cf. MM 1194 b 31 f£). 
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One set of theories which we find in early Greek speculative 
thought clearly reflects the symbolic values and associations 
which such opposites as right and left, male and female, light 
and darkness, up and down, and front and back had for the 
ancient Greeks. In the Pythagorean Table of Opposites, 
right, male and light are placed on one side, the side of the 
good, and their opposites on the other, the side of evil. 
Parmenides, Anaxagoras and several Hippocratic authors 
proposed various theories correlating the superior terms male 
and right, and the inferior terms female and left, although 
none of their theories can be said to be based on any cogent 
empirical grounds. Although Aristotle refuted the notion 
that the difference between the sexes is to be derived from a 
difference between right and left, he explicitly stated that 
right, above and front are more honourable than their 
opposites and he based several of his physical and biological 
theories on this principle. But the question that we must now 
discuss is how far the tendency to divide opposites into a 
positive, and a negative, pole influenced the use of other pairs 
in early Greek philosophy and medicine. How far are other 
opposites, besides those which we have already considered, 
correlated according to preconceived notions of fitness, rather 
than according to any empirical data? We noted earlier that 
in pre-philosophical literature such pairs as hot and cold and 
dry and wet do not appear to have particularly strong 
symbolic associations, and those of dry and wet, at least, seem 
to be somewhat ambivalent. These opposites are, of course, 
the two most prominent pairs of all in early Greek speculative 
thought, and we must examine how far the philosophers 
tended to conceive these pairs too as consisting of on the one 
hand a positive or superior pole, and on the other a negative 
or inferior one. 

Unlike right and left or male and female, the pairs hot and 
cold and dry and wet do not figure in the Pythagorean Table 
of Opposites given by Aristotle. Furthermore they appear 
predominantly in our extant sources in theories in which the 
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relation between them is conceived as a continuous, balanced 
interaction, and in which there is nothing to suggest that one 
of each pair is thought of as in any way superior to the other.! 
If we consider the connections that are suggested between 
these and other pairs, some of these seem to reflect a ‘cosmo- 
logical’, others a ‘biological’ point of view. Anaxagoras Fr. 
15, for instance, refers to a separation between, on the one 
side, cold and wet and dense and dark (which are associated, 
in all probability, with earth), and on the other side, hot and 
dry and rare (which are connected with aither), and Par- 
menides, too, very probably associated hot, as well as rare, 
with fire and light, and cold, as well as dense and heavy, with 
night or darkness. On the other hand there is plenty of 
evidence to show that the popular belief in the connection 
between life and the hot and the wet continued to find 
expression in the theories of the philosophers and medical 
writers.? 

Sometimes, then, hot and dry are together opposed to cold 
and wet, sometimes hot and wet are associated together, and 
as I suggested before, two main sets of observations seem to 
underlie these two types of correlations, on the one hand such 
meteorological phenomena as the alternation of summer and 
winter and day and night, and on the other such biological 
phenomena as the warmth of living creatures, and the cold- 
ness, and in some cases the dryness, of what is dead. But 
when we turn to some of the more detailed doctrines which 

1 See, for example, the cosmological doctrine of On the Nature of Man and the 
pathological theory of Alcmaeon, mentioned above, pp. 19 f. 

2 This is explicitly stated in a scholion reported by Simplicius, in Ph. 31 3ff., 
and cf. Parmenides’ own words in Fr. 8 56 ff. 

3 Theidea that living beings originated in the wet when this was acted upon by 
the sun is attributed to Anaximander at Hippolytus Haer.16 6 (DK 12 A 11) and 
asimilar theory appears in the cosmology reported in Diodorus (17 3 ff., DK 68 B 
5,1). Again when Aristotle discusses the reasons which may have led Thales to 
adopt water as the dex, he mentions the idea that ‘the hot itself comes to be 
from this (i.e. water) and lives by this’ (Metaph. 983b 23 f.). In the Hippocratic 
Corpus, On Regimen 1 chs. 32 f. (L v1 506 14 ff.) develops the theory that genera- 
tion takes place from an interaction between the hot and the wet (or Fire and 


Water) and On Fleshes also points out a connection be! ween humidity and vital 
heat (ch. 9, L vm 596 9 ff.). 
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were based on these two pairs of opposites, we find theories 
which apparently have no basis in empirical evidence at all. 
It was widely assumed that the difference between the two 
sexes is in some way to be connected with a difference 
between hot and cold or one between dry and wet, even 
though there was no general agreement as to which opposites 
corresponded to which sex. The view that women are hotter 
than men is mentioned by Aristotle at PA 648a 28 ff., where 
he ascribes it to Parmenides among others. Moreover the 
main grounds on which this theory was adopted are clear both 
from Aristotle's report and from the Hippocratic treatise On 
the Diseases of Women 1 (ch. 1, L vm 12 17 ff.): menstruation 
was thought to be due to an abundance of (hot) blood, and 
was taken, therefore, as a sign of the greater heat of women. 
But if this was one opinion that was put forward, the contrary 
view, that men are hotter than women, was maintained, for 
example, by Empedocles. If we ask why this position was 
adopted, the answer lies not so much in any empirical data 
that could be adduced in its favour, as in the belief that male 
and hot are inherently superior to their respective opposites 
female and cold. True, both the author of On Regimen and 
Aristotle feel it necessary to defend this view with arguments, 
but on examination their arguments can be seen to consist 
largely of special pleading. (1) At On Regimen 1 ch. 34 (L v1 
512 13 ff.) the writer suggests that males are hotter and drier 
(a) because of their regimen, and (b) because females purge 
the hot from their bodies every month. But (a) depends on 
the writer's schematic, a priori analysis of the effects of food 
and exercise, and (b) is clearly a case of special pleading, since 
if the effect of menstruation is taken to be that females 
become colder, then by the same reasoning they should also 
become drier on the loss of blood. Yet in the writer's view males 
are hotter and drier (conforming to the element Fire) and 
females are colder and wetter (conforming to the element 


1 See Aristotle, PA 648a 31 and cf. Empedocles Frr. 65 and 67, noted 
above, p. 17. 
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Water). These opposites are, in fact, arranged according to 
the writer's notions of fitness (hot, dry, male and fire each 
being the positive or superior terms), rather than according 
to his observation of the differences between the two sexes. 
(2) Aristotle has a similar doctrine, but the arguments 
which he uses to support it are no more convincing. At GA 
765b 8 ff. he distinguishes males and females by their ability, 
or inability, to ‘concoct’ the blood, assuming that that which 
becomes the menses in females, becomes semen in males. He 
notes once again (as at PA 648a 28 ff.) that other theorists 
took menstruation as a sign of the greater heat of the female 
sex, but he suggests that this view does not take into account 
the possibility that blood may be more or less pure, more or 
less concocted, and he argues, or rather asserts, that semen, 
though smaller in quantity, is purer and more concocted 
than the menses.! While it is interesting that Aristotle refers 
here to qualitative, rather than to purely quantitative, dif- 
ferences in order to determine what is ‘hot’, his view that 
males are hotter than females depends first on the notion that 
semen and menses are the end-products of strictly comparable 
processes, and second, and more important, on the quite 
arbitrary assumption that semen is the natural product of the 
process of concoction, and the menses are an zmpure residue. 
Aristotle considers the female to be like a deformed male,? 
and it is this conviction, rather than any empirical considera- 
tions, that underlies his doctrine that males are hotter than 
females. 

We have considered one clear instance where certain 
theorists correlated hot and cold and dry and wet and other 
opposites according to preconceived ideas of fitness and value, 


1 There is an obscure comparison with the production of fruit at GA 765b 
28 ff. (‘the nutriment in its first stage is abundant, but the useful product 
derived from it is small’—Platt). The idea seems to be that as plants turn their 
food first into leaves, then into fruit, so animals turn theirs first into blood, and 
then (in males) into semen (see Platt’s note ad loc.). 

2 E.g. GA 737a 27ff., Tò yap 9fjAu cóorep &ppev toti mremnpoou£vov, Kal Ta KaTOUTVia 
oTépuo, où Ka8apov 8€ (‘For the female is like a deformed male, and the menses 
are semen, only not pure’). 
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and other examples could be given from fifth- and fourth- 
century writers.! But the most important evidence concern- 
ing the way in which these two pairs were sometimes treated 
as consisting of a positive and a negative pole undoubtedly 
comes from Aristotle, whose theories should now be examined 
in more detail. First we should note how he defines these 
four terms at GC 329b 26 ff. ‘Hot’ is ‘that which combines 
things of the same kind’ (tò ouykpivov Tà ópoytvfj), ‘cold’ 
‘that which brings together and combines homogeneous and 
heterogeneous things alike’ (tO cuvá&yov kai cuykpivov 
ópoícs TÅ TE ouyyev Kal TH LT) óuóguAa), ‘wet’ is ‘that 
which, being readily delimited (i.e. by something else), is not 
determined by its own boundary’ (Tò &ópiorov oiKei@ Spa, 
eudpiotov öv) and ‘dry’ ‘that which, not being readily de- 
limited (i.e. by something else), is determined by its own 
boundary’ (Tò evdpiotov pv oikeío Spw, SuodpioToV 6€). 
These definitions are quite abstract and certainly convey no 
hint that these opposites had any positive or negative values 
for Aristotle. Moreover, elsewhere he points out the am- 
biguities of these terms in common Greek usage and draws 
attention to the disagreements that existed between different 
theorists on the subject of which things are ‘hot’, which 
‘cold’ and so on.? It is all the more surprising, then, that in 
several places these pairs are clearly conceived as divided into 
a positive and a negative pole. This is particularly evident in 
the case of hot and cold. As we have just seen, Aristotle's 
belief that the male sex is hotter than the female reflects his 
preconceived notions of the superiority of male and hot and 

1 Thus there is an elaborate schema in which the four ages of man are cor- 
related with pairs of opposites in Vict. 1 ch. 33 (L v1 510 24 ff.), the first age being 
hot and wet, the second hot and dry, the third cold and dry, and old men cold 
and wet. But this schema seems dictated in part, at least, by the author's desire 
to associate the second age, that of the young man, with the male sex and the 
superior element Fire, and old age with the inferior element Water (cold and 
wet): in particular his view that the old are wet runs counter to the generally 
accepted Greck notions (see above, p. 45), though it also appears in Salubr. ch. 
2 (L vi 74 19 ff.). 

? See especially PA B 2 and 3, e.g. 648a 24 ff., 33 ff. 
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cannot be said to have any verifiable empirical basis. Then he 
also held that the right-hand side of the body is hotter than 
the left (suggesting at PA 667a rf. that this difference 
depends on a difference in the temperature of the right and 
left sides of the heart), but this doctrine, too, has no valid 
basis in fact and derives from certain a friori assumptions. 
Elsewhere he postulates differences in the temperature and 
purity of the blood between the upper and lower parts of the 
body,! and contrasting man with other animals, he asserts at 
PA 653a 27 ff. that the region round the heart and the lungs 
1s hotter and richer in blood in man than in any other animal, 
and this is another doubtful generalisation which illustrates 
his belief in a connection between heat and perfection. 

In Aristotle's theory hot 1s clearly the positive term, cold 
the privation: indeed this 1s explicitly stated on several occa- 
sions.? His attitude towards the pair dry and wet 1s, how- 
ever, less clear. At PA 670b 18 ff. where he correlates hot and 
right on the one hand, and cold and left on the other, the 
inferior left side of the body is said to be both cold and wet. 
Again at GA 766b 31 ff. he says that parents who have a 
*wetter and more feminine' constitution tend to produce 
female children, and this suggests that wet is also associated, 
in his view, with the inferior female sex.? On the other hand 
at GA B 1 (732b 15 ff.) he defines the main genera of animals 
according to their methods of reproduction (which cor- 
respond to differences in their constitutions) and here the 
most perfect animals, the Vivipara, are said to be ‘hotter and 
wetter and less earthy by nature’ (732b 31 f.). The second 


1 PA 648a 11 ff. In the same chapter (648a 2 ff.) he argues that differences 
in the strength and courage and intelligence of different species of animals are 
attributable to differences in the temperature and purity of their blood, and he 
suggests that *best of all are those animals whose blood is hot and thin and 
clear: for such animals are favourably constituted both for courage and for 
intelligence at the same time’. 

2 E.g. Cael. 286a 25 f.; GC 318b 16 f.; Metaph. 1070b 11 f.: contrast, however, 
PA 649a 18 f. 

3 The view that men are dry and hot, and women wet and cold, is also often 
expressed in the pseudo-Aristotelian Problemata, e.g. 879a 33 ff. 
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group, the ovo-viviparous animals (e.g. cartilaginous fishes) 
are cold and wet, the third and the fourth (those oviparous 
animals that lay perfect, and those that lay imperfect, eggs) 
are hot and dry, and cold and dry respectively, and the fifth 
and final group (insects) are ‘coldest of all’ (733a 1-b 12). 
Greater perfection clearly corresponds, in this schema, to a 
combination of greater heat and greater ‘humidity’. Again 
at Long. 466a 18 ff. he says that ‘we must assume that the 
living animal is by nature wet and hot, and life too is such, 
while old age is cold and dry, as also is that which is dead: for 
this is plain to observation’. Yet he goes on to note that both 
the quantity and the quality of the ‘humidity’ of animals 
affect their length of life: ‘for not only must there be a lot of 
the wet, but it must also be hot’ (466a 29 ff.). The pair dry 
and wet occupies, then, a rather ambivalent position in 
Aristotle’s system, as indeed it had also done, to some extent, 
in earlier Greek speculative thought. On the one hand he 
notices a connection between humidity and life, and between 
dryness and death (and here he develops a notion which can 
be traced back to Homer and Hesiod). Yet this does not 
prevent him from suggesting or implying, in other contexts, 
that the wet is the inferior, privative term, when he correlates 
it with female, left and cold. 

Already in Homer and Hesiod, as we saw, certain natural 
oppositions are associated with, or used to symbolise, 
important religious or spiritual distinctions, and we find some 
evidence of a tendency to correlate the positive and the 
negative poles of different pairs of opposites respectively, even 
when there is no manifest connection between the terms in 
question. But where we might have expected these associa- 
tions to have been soon forgotten or ignored in early Greek 
philosophy and medicine, we find, on the contrary, that they 
continued to play a part in quite a number of theories and 
explanations, and what is more, it was certain philosophers 
who first explicitly formulated the distinction in value between 
the opposite terms of certain pairs, and who extended and 
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developed this use of opposites into comprehensive systems. 
The extent to which present-day primitive peoples them- 
selves consciously formulate the system that underlies their 
dualist beliefs is often difficult to determine from the reports 
of the anthropologists: neat Tables of Opposites such as those 
which I have noted above (pp. 32 ff.) generally represent the 
field-worker's own analysis of a complex series of beliefs and 
practices, rather than a verbatim report of the notions enter- 
tained by a particular member of the society investigated. As 
regards the ancient Greek evidence, at least, it may not be 
purely fortuitous that the first such Table for which we have 
evidence is the work ofspeculative thinkers, the Pythagoreans. 
In part, the Pythagorean Table given by Aristotle certainly 
reflects and follows much earlier beliefs, but it seems possible, 
or indeed quite probable, that this T'able represents the first 
major attempt to define and systematise such beliefs in a single 
schema. Other attempts to bring various pairs of opposites 
into a single system can be traced in other early Greek 
philosophers. The dualist cosmology of Parmenides Way of 
Seeming seems to contain one such attempt, and it might also 
be suggested that the pairs of personifications mentioned in 
Empedocles Frr. 122 and 123 represent something like a 
Table of Opposites expressed in mythical terms.! But it is 


1 These two fragments from the Purifications contain the following list of 
personifications: ‘Chthonie’ and ‘Heliope’, Rivalry and Harmony, Beauty and 
Ugliness, Swiftness and Loitering, Truth and Obscurity, Birth and Decay, Sleep 
and Waking, Movement and Immobility, Greatness and Defilement (opun), 
Silence and Voice. We cannot be certain in what context these personifications 
were mentioned (KR, n. 1 on p. 353, call Fr. 122 a ‘catalogue, in mythical 
garb, of the opposites that characterize’ the ‘vale of tears’ of Fr. 121—although 
in Fr. 121, in contrast with Frr. 122-3, only evil personifications appear). But the 
list reads very much like a Table of Opposites. The figures Movement and Im- 
mobility (Kiva, 'Aorsugfis) may be compared with the Pythagorean ‘at rest’ and 
‘moving’ (fipuotv, xivoouevov). Chthonie and Heliope (Earth and Sun) recall, 
perhaps, Parmenides! Night (which is identified by Aristotle, Ph. 188a 20 ff., at 
least, as Earth: cf. its description as dense and heavy in Parmenides Fr. 8 59) 
and Light or Fire. The pair Silence and Voice may also have figured in the Way 
of Seeming (cf. Theophrastus’ account of Parmenides theory of perception, 
Sens. 4, DK 28 A 46). Most remarkable of all is the mention of 'Apuovín and 
Añpis, for these must, surely, be Love and Strife themselves: 'Apuovín is used 
elsewhere of Love (Fr. 27 3, Fr. 96 4) and Afipis seems to stand for Strife in Fr. 27a. 
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particularly notable that the tendency to try to incorporate 
pairs of opposites into a single comprehensive schema should 
survive to the extent that it does in Aristotle, even though he 
was fully aware of the lack of agreement among Greek 
theorists on the subject of the hot, the cold, the wet and the 
dry, for example, and drew attention, on several occasions, to 
the ambiguities which the use of these terms involved. He 
never presents his theory in the form of a complete ovoToryxia, 
yet from remarks scattered through the physical treatises we 
can piece together a Table of Opposites comparable with 
that of the Pythagoreans (and Aristotle's use of the terms 
cvoToryía and ovoToixos to refer to some of his own theories 
seems to suggest that he recognised a general similarity 
between his own ideas and those of the Pythagoreans).! Thus 
right, male, above, front, hot and dry would certainly appear 
on one side, set over against left, female, below, back, cold and 
wet, and such other pairs as light and heavy, and rare and 
dense, might also be included in the list, correlated with hot 
and cold, or dry and wet—the Table as a whole reflecting both 
empirical and a priori considerations.? Indeed, although, as 
we have seen, there appear to be certain inconsistencies in 

1 Thus at PA 670b 17 ff. Aristotle first explains the ‘watery’ quality of the 
spleen in certain animals partly by referring to the generally ‘wetter and colder’ 
nature of the left side of the body, and then goes on: Siento yap t&v évavtiav 
fkacTov mpós Thv cuyytvij ovorotrxíav, olov Sefiov évavtiov apiotepG Kai Seppov 
évavtiov wuypG: Kal ovotorya yap dAATAcis siol tov eipnpévov rpówov (‘Each of 
the opposites is separated according to the column which is akin to it, as right is 
opposite left, and hot opposite cold, and they are coordinate with one another in 
the way described’ (i.e. right and hot are in one column, left and cold in the 
other)) (b 20 ff.). 

2 At Cael. 286a 26 ff. ‘heavy’ is said to be the privation of ‘light’, and at Ph. 
217b 17 ff. and Cael. 299b 7 ff. ‘heavy’ and ‘dense’ are associated together, and 
so too ‘light’ and ‘rare’ (for this reason, perhaps, as well as because of the 
association between ‘thin’ and ‘clear’, the blood of males is said to be ‘thinner’ 
than that of females, PA 648a 11 ff.). Yet with such a pair as ‘soft’ and ‘hard’, 
we find different types of correlation proposed in different contexts: on the one 
hand ‘hard’ is associated with ‘dense’ (e.g. Ph. 217b 17), but on the other it is 
assimilated to ‘dry’ (at GC B 2 330a 8 ff. in a chapter in which Aristotle reduces 
various pairs of opposites to ‘hot’ and ‘cold’ or ‘dry’ and ‘wet’ while at the 
same time pointing out some of the ambiguities of these terms). From other 


passages (e.g. Ph. 259a 6 ff.) it would appear that like the Pythagoreans Aristotle 
thought ‘one’ superior to ‘many’, and ‘limited’ to ‘unlimited’. 
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Aristotle's attitude to certain pairs, it is clear from repeated 
statements in the Metaphysics! that he believed it to be true of 
contrary terms as a whole, that one of each pair is a positive 
term, the other a (mere) privation. 


SCHEMA AND VERIFICATION IN THE USE OF THEORIES 
BASED ON OPPOSITES IN EARLY GREEK THOUGHT 


We have considered one group of theories which are evidently 
influenced by dogmatic assumptions concerning the values of 
certain pairs of opposite terms, but it is obvious that there are 
many other theories in which such assumptions play no part, 
and we must now broaden our inquiry to take these into 
account. Time and again in attempting to identify the con- 
stituent elements of man or of the universe as a whole, to 
describe the formation of the world, to establish the causes of 
diseases or to suggest their remedies, Greek speculative 
theorists proposed doctrines based on a pair or pairs of 
opposite principles. But one of the problems which faced any 
theorist who attempted to tackle such questions is, one may 
say, that of reducing the multiplicity of phenomena as far as 
possible to simple principles, and if we ask why opposites are 
referred to especially frequently in different contexts in such 
doctrines, one fairly obvious suggestion that we may make is 
that opposites provide simple and distinct reference points to 
which other things may be related. This point can be 
illustrated by considering for a moment some of the many 
dualist classifications which were put forward by Greek 
writers outside the fields of cosmology, physics and biology. 
Aristotle provides several interesting examples of the use of 
such classifications in ethics, politics and elsewhere. He uses 
various classifications of political constitutions in the Politics, 
but in one of these he treats all constitutions as varieties of 
either democracy or oligarchy.? At Pol. 1290a 13 ff. he notes 


1 E.g. Metaph. 1004b 27ff., 1011 b 18£, 1055b 14. 
2 Pol. A-Z (‘polity’ is a mean between the two kinds, 1294a 30 ff). Else- 
where, however, Aristotle proposes a sixfold schema of constitutions, three being 
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that this corresponds, in the main, to the popular way of 
referring to constitutions, and he cites two parallels to this 
type of classification, first the way in which winds were 
generally classed as either ‘northerly’ or ‘southerly’ (other 
winds being treated as deviations from, or varieties of, these 
two kinds), and then also the way in which the modes of 
music were classified under the two heads 'Dorian' and 
*Phrygian'.! Again in his account of characters in the second 
book of the Rhetoric (chs. 12-14) he uses a pair of opposite 
categories, with a mean between them, in a similar fashion, 
dividing characters into the three groups, those of ‘the young’, 
‘the old? and ‘men in their prime’.? 

Incosmology, physics and biology, too, partoftheattraction 
of opposite principles lies, no doubt, in their abstract clarity 
and their apparent comprehensiveness. Yet unlike attempts 
to classify political constitutions, for example, when opposite 
groups may be referred to purely for the sake of a certain con- 
venience in exposition, these speculative theories are intended 
as true accounts ofthe causes at work. To refer to a pair or pairs 
of opposite principles has obvious advantages in terms of clarity 
and economy, but we demand not only that a scientific theory 
should be simple and intelligible, but also that it should yield 
predictions which can be submitted to practical tests. This 
leads us, then, to ask a series of questions concerning Greek 
doctrines of opposites severally and as a whole: how far were 
their authors conscious of a need to devise empirical tests 
which would confirm or refute their theories? What methods 
did they in fact use to substantiate their doctrines, that is 
true constitutions (monarchy, aristocracy and ‘polity’) and three the ‘devia- 
tions’ (mapexBdcers) from these (tyranny, oligarchy, democracy), e.g. Pol. T 7 
and EN 1160a 31 ff. 

1 The principle once established that oligarchies and democracies are con- 
traries, Aristotle suggests that inferences can be drawn from one to the other: 
“Reasoning from opposites, we should infer each oligarchy by calculating it 
according to the opposite democracy’ (Pol. 1320b 18 ff.). 

* He explicitly states that the character of the old is ‘for the most part 
contrary’ to that of the young (Rh. 1389b 13 f.). The purpose of the whole 


passage is to provide the orator with information which will enable him to play 
on his audience’s emotions. 
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what kinds of evidence or argument did they adduce in their 
support? And we must consider, too, not only the construc- 
tive efforts that were made to establish different theories of 
this general type, but also the destructive criticisms which 
such theories evoked from the Greeks themselves. Each new 
theory on a particular topic involves an implicit correction of 
alternative doctrines, but we also find writers who explicitly 
refute their predecessors’ views, and such criticisms provide 
valuable evidence on the general problem of what different 
Greek theorists may have expected of an ‘account’ of a 
natural phenomenon, that is the criteria which, in their view, 
such theories should fulfil. 

Theories based on opposites provide many illustrations of 
the dogmatic tendencies in early Greek speculative thought, 
the tendency to construct simple, comprehensive doc- 
trines on the most general, complex problems. But an 
important sceptical and critical strain 1s evident in Greek 
thought from the earliest times. If, for example, the super- 
stitious belief that omens on the right are lucky, those on 
the left unlucky, was extremely widespread among the an- 
cient Greeks, we should certainly not assume that this belief 
was never denied. In describing their own first-hand experi- 
ences among primitive societies many anthropologists have 
remarked that individuals frequently express considerable 
scepticism not only about the efficacy of particular magical 
practices, but also about traditional religious beliefs.! 
Certainly by the time of Homer, at least, such scepticism was 
not uncommon among the ancient Greeks. The alternative 
attitudes which might be adopted towards traditional beliefs 
are clearly illustrated in a well-known passage in the Jad (12 
195 ff.) to which I have already referred in another context. 
An eagle appears on the Trojans’ left, and Polydamas duly 


1 See, for example, Evans-Pritchard, 1, p. 193: ‘it is important to note that 
scepticism about witch-doctors is not socially repressed. Absence of formal and 


coercive doctrines permits Azande to state that many, even most, witch-doctors 


are frauds'. Cf. also pp. 427, 466 and 475ff. 
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interprets this as an evil portent! Hector, on the other hand, 
rejects its significance, declaring that he does not care at all 
‘whether the birds of omen fly to the right, towards the dawn 
and the sun, or to the left, towards the misty west’ (238 ff.). 
Hector does not, of course, examine the assumption that right 
and left are lucky and unlucky respectively, he simply rejects 
it. We may guess that in such contexts the alternative views of 
the believer and the sceptic often led to an impasse. If the 
outcome of events happened to bear out the prophecy which 
had been made, the sceptic would say that this was a pure 
coincidence. Conversely, when events proved the prophet 
wrong, he might still protest that what was at fault was not the 
method of interpretation itself, but merely his own applica- 
tion of that method in a particular instance. 

When we turn to philosophy, we are dealing not so much 
with religious beliefs, as with scientific theories which claimed 
to account for certain phenomena, and we have quite 
extensive evidence concerning the debates which revolved 
round some of the doctrines based on opposites which we 
have been considering, although we find several cases where a 
writer rejects one particular doctrine only to propose another 
which follows a broadly similar pattern. The criticisms which 
various theories based on the hot, the cold, the dry and the 
wet provoked are especially interesting. It seems likely that 
the question of the nature of the hot and the cold was raised as 
early as Anaximenes, for according to a report in Plutarch 
(de prim. frig. 7,947 £-948a, DK 13 B 1), Anaximenes argued 
that the cold and the hot are to be identified with what is 
dense and what is rare respectively, supporting this suggestion 
by referring to the apparent difference in the temperature of 
the breath depending on whether it is exhaled through com- 
pressed lips or with the mouth wide open. Anaximenes' 
method, his reference to this simple test, is noteworthy, al- 
though the effect of his criticism was merely to reduce one 


1 On the element of analogy in Polydamas' interpretation of this omen, see 
below, p. 182. 
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pair of opposites (hot/cold) to another (rare/dense) and to 
claim priority for the latter. But a much more devastating 
attack on the theory of the hot, the cold, the dry and the wet, 
as applied to medicine at least, is contained in On Ancient 
Medicine, and both the form which this attack takes and the 
nature of the theory which the writer suggests as an alterna- 
tive are worth careful examination. The writer makes both 
general and particular criticisms of the theories he attacks. 
First he protests, in ch. 1, CMG 1,1 36 15 ff., that medicine 
has no need of a ‘hypothesis’, ‘like obscure and problematic 
subjects, concerning which anyone who attempts to hold 
forth at all is forced to use a hypothesis, as for example about 
thingsin heaven or things under the earth: for if anyone were 
to speak and declare the nature of these things, it would not 
be clear either to the speaker himselfor to his audience whether 
what was said was true or not, since there is no criterion to 
which one should refer to obtain clear knowledge (ot yàp 
oTi, Trpós Ó TL XPT) &vevéykavra eidéva TO Cages)’. This pas- 
sage makes several extremely important methodological 
points. Among these is the suggestion that ‘hypotheses’, that 
is arbitrary assumptions or postulates, should be banned from 
medicine, and the passage also comes close to suggesting, 
as a general rule, that physical theories must be verifiable 
(at least according to the writer’s standards of verifiability), 
for it implies that where no criterion is available by which 
they may be judged true or false, theories are quite worth- 


less. 
But this writer also has specific criticisms to make concern- 


ing the use of the hot, the cold, the dry and the wet in medical 
theories. In chs. 13 ff. he attacks the notion that any of these 
opposites could successfully be prescribed as a remedy for a 
disease. Imagining a case in which a change of diet from raw 
to cooked food has brought about a cure, he asks: ‘What are 
we to say in such a case? That the patient was suffering from 
cold, and that it was the taking of these hot things that cured 
him? Or the opposite? In my opinion this question raises 
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great difficulties for my opponent. For when bread is pre- 
pared, is it the heat or thc cold or the dryness or the wetness 
which is abstracted from the wheat?’ (ch. 13, CMG 1,1 44 
25 ff.). These criticisms illustrate very clearly some of the 
difficulties which faced those who attempted to apply the 
theory of the hot, the cold, the dry and the wet to particular 
problems. But when we turn to consider the author’s own 
theories, it is obvious that he hardly managed to live up to his 
expressed ideal of excluding all arbitrary assumptions from 
the study of medicine. True, his physiological doctrine is 
quite a complex one: he admits the presence, in man, of very 
many different kinds of things with ‘powers’ of all sorts (ch. 
14), and his theory is stated not in terms of simple physical 
opposites such as hot and cold, but in terms of such savours as 
the salty, the bitter and the sweet, the acidic, the astringent 
and the insipid, and so on. And yet a doctrine which 
identified these as the component substances in the body is 
evidently open to objections which are broadly similar to 
those which the author himself brought so effectively against 
his opponents. Then again in his pathological theory he 
recognises the complexity of diseases, and, perhaps more 
important, he stresses that it is only very rarely that exactness 
can be attained in medicine.! But he suggests, for example, 
that diseases arise from both ‘repletion’ and ‘depletion’ (chs. 
9 f.), and while this doctrine is rather more general than the 
one he criticises, we may hazard a guess that the application 
of these vague notions to particular problems of diagnosis 
and cure was scarcely less arbitrary and obscure than that 
of the theory of the hot, the cold, the dry and the wet 
itself. 

Some of the criticisms which were raised against particular 
doctrines based on opposites were undoubtedly very damag- 
ing, and yet in certain cases a writer rejects one such theory 
only to propose an alternative doctrine which takes a similar 
form and is open to roughly similar objections. But we must 


1 Ch. 9, CMG 1, 1 41 20 ff., and cf. ch. 12, 43 27 ff. 
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now consider more closely how various types of evidence 
were brought to bear to support or refute different theories 
based on opposite principles. We should note, first of all, that 
at one stage, at least, there weresome theorists who considered 
it permissible to refer to the real or supposed etymologies of 
words in support of their physical doctrines. One of the con- 
troversies that had arisen towards the latter part of the fifth 
century on the subject of hot and cold, to which Aristotle 
refers at PA 648a 24 ff., concerned the humours in the body. 
The usual view! was that phlegm is cold, and bile and blood 
hot, but Philolaus, for one, held that phlegm too is hot, and 
according to the report in Anonymus Londinensis (xvm 
41 ff.) he supported his view by suggesting that oAéypa is 
derived from 9Aeyeiv, ‘to burn’. Again at de An. 405b 26 ff. 
Aristotle reports that some people argued that the soul is hot 
on the grounds that 2f\v, ‘to live’, is derived from 3eiv, ‘to 
boil’, while others thought that it is cold on the grounds of 
the connection between wyuxyń, ‘soul’, and KatTd&ypvéis, 
‘cooling’. 

More often, it is true, theories involving opposites were 
supported by more solid evidence, even if that evidence was 
often quite inconclusive. It is striking that the same piece of 
evidence, the fact of menstruation, was referred to (but 
interpreted in different ways) both by those who, like 
Parmenides, held that women are hotter than men, and by 
those who, like the author of On Regimen 1, maintained the 
opposite view.? Yet the fact of menstruation tells us nothing, 
of course, about the relative temperature of males and females. 
Again the same data seem to have been adduced both by 
those who said that water-animals are cold (as fish, for 
example, are to the touch) and by those who, like Empedo- 
cles, maintained, on the contrary, that they are hot, arguing 
that the cold of their environment counterbalances the heat 


1 E.g. Morb. 1 ch. 24 (L vi 188 19 f£). Cf. Nat. Hom. ch. 7 (L vi 46 9 ff), 
where a neat schema is proposed in which phlegm is cold and wet, blood hot and 
wet, bile hot and dry, and black bile cold and dry. 

2 See above, p. 58. 
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of their constitutions.| On some occasions, however, the 
evidence which was brought to support a theory based on 
opposite principles is more elaborate and extensive. Several 
of these theories concern topics (notably in biology) on which 
a great deal of research had already been done by Greck 
scientists before the end of the fourth century, even though 
the interpretation which they put upon the evidence they 
collected was sometimes quite arbitrary. We should certainly 
not underestimate the extent of the investigations which 
Aristotle, in particular, carried out in the natural sciences, 
and yet I have already remarked on his reluctance to 
abandon certain of his preconceived opinions when the 
results of his observations appeared to run counter to those 
opinions (when it was seen that the heart inclines to the left 
side of the body in man, for instance),? and a further example 
which illustrates how selective his use of evidence in biology 
sometimes was can be given from On the Progression of Animals. 
This short treatise contains many interesting and quite 
detailed observations concerning the way in which animals 
move. But at JA 705b 29 ff. Aristotle attempts to establish 
that all locomotion proceeds from the right. The main 
evidence for this which he brings is (1) that men carry bur- 
dens on their left shoulders, (2) that they step off with the left 
foot—in both cases, according to Aristotle, the right is the 
side which initiates the movement—and (3) that men defend 
themselves with their right limbs? Yet on (2) one may 
remark that elsewhere (JA 712a 25 ff.) he suggests that horses 
step off with the off fore, and on the principle that the side 
which initiates the movement is that which itself remains 
unmoved, this would suggest that in horses, at least, the left is 
the &pxħ Kivńosws. Furthermore, in view of this same 
principle, that the side which initiates the movement remains 

1 Arist. Resp. 477a 32 ff.; PA 648a 25 ff. 

? See above, pp. 53 f. 

3 Aristotle also notes (JA 705b 33) that it is easier to hop on the left leg, and 


elsewhere (PA 671b 32 f£) he even says that men raise their right eyebrows 
more than their left. 
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unmoved itself, it seems paradoxical that he adduces (3), that 
men defend themselves with their right limbs, as evidence that 
it is the rzght that is the &pxħ xavrjosoos. 

So far I have dealt exclusively with evidence which could 
be acquired without having recourse to deliberate experi- 
mentation. But we must now turn to the passages in our 
extant texts which indicate that some Greek theorists recog- 
nised the possibility of investigating certain of their doctrines 
which were based on opposite principles by means of simple 
tests and experiments. The failure to experiment has often 
been pointed to as the chief shortcoming of ancient science. 
Yet it is undeniable that the zdea of conducting simple tests in 
order to support or refute certain theories had occurred to a 
number of fifth- and fourth-century writers, even if their 
execution of such tests was often inexact. Thus at GA 765a 
21 ff. Aristotle refers to a line of argument which certain 
theorists had adopted in an attempt to support the doctrine 
that the sex of the embryo is determined by whether the seed 
of the male comes from the right or the left testicle. Leo- 
phanes is named as one of the theorists who apparently 
maintained that when males copulated with one or other 
testicle tied up, they produced offspring of a particular sex. 
‘And some say’, Aristotle goes on, ‘that the same happens in 
the case of male animals who have had one testicle cut out. 
But this is not true, but starting from what is likely, they guess 
what will happen, and they presume that it is so, before they 
see that it is in fact so Now it is clear that the idea of sub- 
mitting their doctrine to what would have been a decisive test 
had certainly occurred to these theorists: yet they evidently 
assumed the result of such a test to be a foregone conclusion 
and failed to carry it out in practice. On other occasions, 
however, simple tests were carried out, and were car- 
ried out successfully, in order to refute a theory, as we can 
see, for example, from Aristotle’s own investigation of the 
doctrine that male and female children are conceived in dif- 
ferent parts of the womb. In examining this doctrine he 
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refers to the decisive evidence obtained from anatomical dis- 
sections. As he puts it at GA 764a 33 ff., ‘male and female 
twins are often found in the same part of the uterus: this we 
have observed sufficiently by dissection in all the Vivipara, 
both land-animals and fish'.! 

The theories which suggested that the differentiation of the 
sexes depended on which testicle the seed of the male parent 
came from, or the side of the womb on which the embryo was 
conceived, were theories which could be submitted to decisive 
tests quite easily by means of vivisection and dissection. But 
the fact is, of course, that many more of the theories based on 
opposites which we find suggested in early Greek speculative 
thought concern such general physical or biological prob- 
lems as the constituent elements of man or of the universe asa 
whole, and here it was difficult, or rather in most cases im- 
possible, to devise crucial experiments that would confirm or 
refutesuch doctrinesas the Greeks putforward. Nevertheless we 
find several authors who attempt to establish their schematic 
theories on these and other similarly comprehensive topics 
by empirical methods. On the Nature of Man, for instance, 
asserts that the component substances in the body are the 
four humours, blood, bile, black bile and phlegm (though 
these are analysed in turn in terms of hot, cold, wet and dry),? 
and also maintains that these predominate in turn in the body 
in the four seasons, spring, summer, autumn and winter 
respectively. This theory is typical of many which incorporate 
various pairs of opposites in a neat, abstract schema. But the 
writer shows some ingenuity in attempting to devise practical 
tests which will (as he hopes) confirm his general doctrines. 
In ch. 5, for example, he refers to a series of tests with drugs 


1 Cf. also GA 765a 16 ff. and HA 565b 13 ff. 

2 To support his analysis of the four humours in terms of the opposites, hot, 
cold, wet and dry, the writer appeals to the evidence of touch, e.g. in ch. 7, L vi 
46 11 ff. (and cf. also ch. 5, 42 3 f£). But while it is obvious enough that phlegm, 
for example, feels cold to the touch, he assumes that this indicates its essential 
nature or constitution (its pots). It is, however, worth noting that even though 
he has no means of measuring temperatures accurately, he does make use of the 
only standard he possesses, that of touch. 
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in order to establish that each ofthe four humours isa separate 
substance and congenital in the body: ‘if you give a man a 
drug which draws out phlegm, he will vomit phlegm', and 
similarly with bile and black bile, while blood flows out, of 
course, when a man is wounded (L vi 42 Io ff.), and he adds 
that these results always occur, whatever the time of day or 
night and in whatever season. Then in ch. 7 (50 9 ff.) he says 
that ‘the clearest testimony’ (paprUpiov capéotatov) that 
the humours vary in the body according to the seasons is that 
“if you will give the same man the same drug four times in the 
year, his vomit will be most phlegmatic in winter, most liquid 
in spring, most bilious in summer and blackest in autumn’. 
Now it seems hardly likely that the outcome of any such 
experiment would correspond precisely with the results 
which he describes: if he undertook the test, his observations 
seem to have been quite superficial and he has certainly 
schematised and simplified his results, and he may perhaps 
not have carried this test out at all, although there are some 
quite detailed descriptions of the effects of giving a man 
certain drugs in chs. 6 and 7 which appear to derive from the 
author's personal experience. Yet we should note that even if 
the tests had produced the results which he describes, they would not 
prove what he was attempting to establish. He assumes, what 
is the point at issue, that the humours which he had observed, 
or thought he had observed, in a man's vomit, are the 
congenital constituent substances of the body. His method is 
exemplary in that he attempts to propose practical tests in 
order to verify his doctrines. His execution of those tests 
(assuming that he carried out some at least of those he de- 
scribes) was clearly haphazard, both by our standards, and 
also perhaps by the standards of his own age. But at the same 
time we should recognise that the problem which he was 
tackling, that of the elementary component substances in the 
body, is one which, in the absence of modern methods of 
chemical analysis, could be investigated with only a very 
limited success. 
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On the Nature of Man is not unique in attempting to devise 
practical tests in order to confirm quite general physical or 
physiological theories which incorporate pairs of opposites in 
an elaborate schema. The treatise On Fleshes, for instance, puts 
forward a four-element theory, one of these elements being 
identified as the hot and the others associated with hot, cold, 
wet, dry and other opposites (ch. 2, L vir 584 9 ff.), but it also 
gives an account of the formation of the different parts of the 
body, and here ‘the glutinous’ and ‘the fatty’ play the chief 
roles, the former associated with the cold (and the brain), 
and the latter with the hot (ch. 4, 588 14 ff.). But as ‘clear 
evidences’ (Tekunpia...oapéea) of the distinction between 
these two types of substances in the body, the writer proposes 
a simple test. He suggests that if anyone were to cook the 
different parts of the body, he would find that the ‘glutinous’ 
and the ‘sinewy’ parts do not cook easily, while the ‘fatty’ 
parts do (ch. 4, 590 1 ff.). 

But the most interesting and fullest evidence concerning 
the use of empirical investigations in connection with 
schematic general theories of opposites comes from the fourth 
book of the Meteorologica. This work (the authenticity of which 
has sometimes been doubted, although all would agree that if 
not by Aristotle himself, it comes from the circle of his closest 
associates)! contains the first detailed description and analy- 
sis, in extant Greek literature, of the physical properties of a 
wide variety of natural substances and their reactions to 
certain simple tests. We are told, for example, which sub- 
stances are ductile, which malleable, which fissile, and so on, 
and the reactions of various substances to fire and to water, 
to being burned, boiled or dissolved in various types of 
liquid, are also noted down. Many of the observations which 

1 The authenticity of the fourth book of the Meteorologica has been called in 
question, e.g. by Hammer-Jensen (pp. 113 ff.) and by Gottschalk (pp. 67 ff.), 
although other scholars have argued that there are no good reasons for not 
accepting the book as a whole, or in the main, as the work of Aristotle; see 


especially Düring, pp. 17 ff., and Lee, 2, 1st ed., pp. xiii ff., and Preface to 2nd 
ed., p. vii. 
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are recorded were, no doubt, common knowledge. Some 
of the more specialised information comes from an acquaint- 
ance with contemporary industrial processes, such as iron- 
making.’ But some of the writer’s knowledge seems to derive 
from deliberate investigations (whether or not it was the writer 
himself who originally undertook these). Thus he says that 
salt and soda are soluble in some liquids (such as water) but 
not in others (he. specifies olive oil) (Mete. 383b 13 ff). 
Among the substances which he says freeze solid with cold are 
not only urine, vinegar, whey and xovía (‘lye’, the alkaline 
solution used for washing), but also ixcóp, ‘serum’ (389a 
9 f£), and he disünguishes between different types of wine 
according to their combustibility and their readiness to 
freeze (397b 9 ff., 388a 33 f£). Considering the period at 
which this work was written, the range of observations which 
it contains 1s impressive. Yet the phenomena are interpreted 
throughout according to the doctrine of the four elements, 
each of which is either hot or cold, and either dry or wet. 
'Thus when the action of fig-juice on milk is mentioned at 
384a 20 ff., the curdling of milk is described as the separation 
of ‘the earthy part’ (tò yedéSes). Most compounds are said 
to be composed of earth and water and are classified accord- 
ing to whether earth or water predominates in them, those 
that are solidified by cold and melted by fire being said to 
have a greater proportion of water, while those that are 
solidified by fire are said to have a greater proportion of 
earth. But when exceptions to this general classification 
occur, as with olive oil, for example, which is solidified 
neither by cold nor by fire, the writer simply refers to trveUua 
(‘air’) as an ingredient. As in On the Nature of Man and 
On Fleshes, so too in the fourth book of the Meteorologica, 
simple tests were carried out in connection with a general 
doctrine of opposites, but once again these tests are quite 


1 See Mete. 383a 32 ff. (with Lee's useful note, 2, pp. 324-9) and cf. 383a 24 ff. 
on the manufacture of pottery, and 383b 7 ff. on that of millstones. 
? Mete. 303 b 20 ff., cf. GA 735a 29 ff. on semen. 
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inconclusive. They revealed certain facts concerning the pro- 
perties and reactions of various substances, but of course they 
neither proved nor disproved the doctrine of the four simple 
bodies and the four elementary opposites hot, cold, wet and 
dry. 

I may now attempt to summarise some conclusions con- 
cerning the types of evidence used in connection with various 
theories based on opposites which were put forward in dif- 
ferent fields of scientific inquiry. First, the value of careful 
observation and research was undoubtedly recognised by 
many Greek investigators. Even so much of the evidence 
which was in fact cited in connection with theories of oppo- 
sites (at least) was inconclusive, or indeed quite irrelevant to 
the theory which it was supposed to establish. Furthermore, 
the Greeks sometimes showed considerable ingenuity in 
making evidence fit theories, or in explaining it away if it 
seemed to contradict preconceived opinions. On some notable 
occasions, however, the use of observation and experiment 
did lead to the modification or rejection of certain theories 
based on opposites. The doctrine that males are hot and 
females cold corresponded to certain preconceptions which 
many Greeks entertained concerning these two pairs of 
opposites, but Parmenides and others suggested that women 
are the hotter sex, and it seems that they based this conclusion 
on empirical considerations, inferring it from the fact that 
women menstruate. And then Aristotle, in particular, is 
responsible for refuting a number of earlier theories, among 
which we noted the belief that male and female children are 
conceived in different parts of the womb. Here was an occa- 
sion when the use of empirical methods had decisive results. 
More often, however, the tests which were carried out in 
attempts to confirm or refute theories of opposites failed in 
their purpose. On such problems as the nature of the con- 
stituent elements of man or of the universe as a whole, the 
theories which were proposed were, indeed, usually so vague 
and imprecise in form that they were quite incapable of being 
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falsified by simple experiments) Even when rudimentary 
tests were performed, as they were sometimcs performed, 
in connection with such a theory, they yielded evidence 
which was of little or no value in corroborating or over- 
throwing the theory. This is the case, for example, with the 
series of tests with drugs which the author of On the Nature of 
Man proposed in connection with his theory of the con- 
stituent substances in the body. Yet if we put ourselves in the 
place of the early Greek scientists and ask how they might 
have begun to investigate this problem empirically, it is very 
difficult to suggest how they should have proceeded, for there 
is, of course, no single simple and obvious test which they could 
have carried out which would have made apparent, for ex- 
ample, the fundamental distinction between organic and 
inorganic substances in the body. We may criticise them for 
lack of precision in many of the experiments they conducted 
or claimed to have conducted. But in judging their apparent 
failure to make more use of experimental procedures as a 
whole, we should not forget the complexity of many of the 
problems which they were attempting to investigate, nor the 
extremely limited techniques of investigation which were at 
their disposal. A number of Greek theorists evidently ap- 
preciated the desirability of testing their doctrines by 
empirical methods, and the author of On Ancient Medicine 
criticises theories based on arbitrary assumptions in general, 
implying that where there is no criterion by which a theory 
may be judged true or false, speculation is pointless. Yet if 
this treatise contains some very interesting and important 
methodological recommendations, it sets up what was, at 
this stage, a quite unattainable ideal for any theorist who 
attempted to solve such problems as the nature of the ele- 
mentary constituents of living things or of physical sub- 
stances in general, or other similarly intractable questions. 


1 This applies, of course, as much to the Atomists’ theory, or to Plato’s doc- 
trine of the composition of the four primary bodies from the elemental triangles 
(Ti. 53c ff.), as to Aristotle’s theory based on the opposites hot, cold, dry and 
wet. 
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Many factors appear to contribute to the remarkable pre- 
valence of theories based on opposites in so many societies at 
different stages of technological development. First there is 
the fact that many prominent phenomena in nature exhibit a 
certain duality: day alternates with night; the sun rises in one 
quarter of the sky and sets in the opposite quarter; in most 
climates the contrast between the seasons (summer and win- 
ter, or dry season and rainy season) is marked; in the larger 
animals male and female are distinct, and the bilateral sym- 
metry of their bodies is obvious. Secondly, the duality of 
nature often acquires an added significance as the symbolic 
manifestation of fundamental religious or spiritual categories: 
the classification of phenomena into opposite groups may 
reflect, and itself form an important part of, a system of 
religious beliefs which expresses the ideals of the society, and 
by which the whole life ofthe society is regulated. And then a 
third factor must also be taken into consideration : whether or 
not the terms are divided into a ‘positive’ and a ‘negative’ 
pole, opposites provide a simple framework of reference by 
means of which complex phenomena of all sorts may be 
described or classified. Antithesis is an element in any classi- 
fication, and the primary form of anüthesis, one may say, is 
division into two groups—so that the simplest form of classifi- 
cation, by the same token, is a dualist one. 

In considering the series of doctrines based on opposites in 
early Greek speculative thought, we found, first of all, that a 
number of these theories are influenced by what are, in 
origin, pre-philosophical beliefs concerning the values of 
various pairs of opposites. Indeed it seems probable that it 
was the philosophers themselves who were the first to formu- 
late some of the assumptions underlying those beliefs 
explicitly, and to systematise this use of opposites in com- 
prehensive schemata. But whether or not the opposite terms 
have any symbolic associations, one of the obvious merits and 
attractions which such theories possess is their abstract clarity 
and simplicity. The tendency to simplify reality, to find order 
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in the disorder of experience, is evident in both non-scientific, 
and scientific, descriptions of the external world. The 
scientist seeks, after all, to explain a maximum number of 
phenomena on a minimum number of hypotheses, although 
he judges a theory not merely by its simplicity, of course, but 
also, and primarily, by its usefulness, its ability to yield pre- 
dictions which can be tested. Very few of the Greek theories 
of opposites which we have reviewed fulfil this criterion of 
usefulness. But it is still far from being the case that they are 
all equally far-fetched, or all equally vague and superficial. 
Even within the period of Greek speculative thought which 
we have been considering, physical and cosmological theories 
tend, as time goes on, to be worked out and applied to particu- 
lar phenomena in much greater detail. In Fr. 11 of the Way 
of Seeming Parmenides promises an account of how various 
things, including the earth, the sun and the moon, came to 
be, but even though most of this part of the poem 1s lost, 1t 
seems unlikely that he showed, or attempted to show, in any 
great detail, how different physical objects were derived from 
the two primary substances Light and Night: his theory may 
not have been much more precise than pre-philosophical 
myths which derived all things from Sky and Earth, for 
example. Similarly the idea that living things are in some 
sense ‘earth and water’ was, no doubt, a very old belief, and 
it seems quite improbable that Xenophanes had either a very 
precise or a very elaborate physical theory in mind when he 
said that ‘all things that come to be and grow are earth and 
water? (Fr. 29). On the other hand the type of theory which 
referred to hot and cold and dry and wet as the constituent 
elements of things has, first of all, an obvious and immediate 
applicability to reality, in that any physical object may be 
said to be either ‘hot’ or ‘cold’ and either ‘dry’ or ‘wet’,? 

1 The Greeks tended to consider ‘hot’ and ‘cold’ not as relative positions on a 
single temperature scale, so much as separate and distinct substances (as we see 
from Anaxagoras Fr. 8, for example, where he protests that ‘the hot’ and “the 


cold’ are not ‘cut off from one another with an axe’), and this tendency was, no 
doubt, encouraged by the common use of the definite article plus the neuter 
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and Aristotle, for one, attempted a detailed analysis of various 
sorts of compound substances in terms of his theory of the four 
simple bodies and the four primary opposites. Again con- 
densation and rarefaction are descriptive generalisations 
which have a wide range of application to physical changes 
(even though some of the examples which were cited in 
antiquity to illustrate this theory are somewhat fanciful),! and 
we may say the same of Empedocles. doctrine of Love and 
Strife, which refers to the uniting and separating of the four 
‘roots’. Such theories may not be hypotheses yielding pre- 
dictions which can be tested empirically, but quite apart 
from the absence of references to personal, anthropomorphic 
divinities, they differ from most myths in another respect, 
as well that they are generalisations which are based 
on obvious facts of experience and which are capable of 
being applied extensively and in detail to describe observed 
phenomena. 

Moreover, if it is the case that most Greek theories of 
opposites are stated quite dogmatically, they were often the 
subject of considerable controversy, and were defended on 
one side, and attacked on the other, both by means of abstract 
argument and by appeals to empirical evidence. Some theo- 
rists, at least, were aware of the need to verify their doctrines 
by means of practical tests, and indeed the ideal of banishing 
unverifiable assumptions from natural science is expressed in 
On Ancient Medicine, in particular connection with the doctrine 
adjective as a substantive. It should also be noted that the Greek term §npdév 
which is translated ‘dry’ is used to refer to what we call solids, and typév may 
refer to both liquids and gases. 

1 Among the examples commonly given to illustrate these two types of 
change are such phenomena as the evaporation of water as dnp (‘air-mist’) and 
the condensation of &np back again into water. But it is often asserted, rather 
less plausibly, that ‘earth’ comes to be from ‘water’ by condensation (among 
the texts where this doctrine is mentioned are Melissus Fr. 8(3), Anaxagoras Fr. 
16, Plato, Ti. 49 bc and cf. Simplicius, in Ph. 24 29 ff. and Hippolytus, Haer. 1 7 3, 
DK 13 A 5 and 7, on Anaximenes theory): apart from the freezing of water 
as ice, it may be that some writers had in mind such phenomena as the evapora- 
tion of sea waterleaving behind a residue of salt, or thesilting-up of river estuaries. 


'The notion that earth, in turn, becomes stones on condensation is an inspired 
guess, but is hardly based on any change we can actually observe taking place. 
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of hot, cold, dry and wet. Yet at the same time the actual use 
of experiment in early Greek science met with only a very 
limited success, partly because ofthe failure of Greek theorists 
to carry their experiments out sufficiently carefully, but 
partly because of the extreme difficulty of devising tests 
which would elucidate the complex general problems of 
physics, biology and cosmology which the Greeks attempted 
to investigate. It is small wonder that abstract argument 
figures a good deal more largely than appeals to practical 
tests in the debates which were carried on concerning such 
problems as the ultimate constituents of physical objects. To 
judge from the evidence we have considered in connection 
with doctrines based on opposites, much less attention was 
paid to the criterion of verifiability than to such considera- 
tions as the abstract clarity, simplicity and comprehensive- 
ness of a theory. The predicament of the author of On Ancient 
Medicine 1s especially revealing, for in spite of the methodo- 
logical recommendations of his opening chapter, his own 
physiological and pathological doctrines are only slightly less 
schematic than those which he attacks and are themselves 
founded on certain arbitrary assumptions. And that some- 
times, in constructing their theories, the Greeks consciously 
employed what we should term the criterion of simplicity, can 
be seen, for example, from the passage where Aristotle estab- 
lishes the doctrine of hot, cold, dry and wet in GC B 2, for 
there he considers the minimum number of principles which 
are necessary to account for all tangible contraries, and con- 
cludes his discussion (GC 330a 24 ff.) by saying that ‘it is 
evident that all the other differences are reduced (&v&yovroa) 
to these four: and these four cannot be reduced to any lesser 
number (abroad S€ ouKeT1 eis EAGT TOUS)’. 

Many of the problems on which the Greeks proposed 
theories based on opposite principles did not begin to be 
satisfactorily resolved until the development of chemistry in 
the eighteenth century, and some not until the development 
of biochemistry in the twentieth. It is not irrelevant to note, 
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then, in conclusion, that theories of the general type which we 
have been considering continue to play an important part in 
speculative thought long after the Greco-Roman period. In 
alchemical literature,! we meet a theory based on the prin- 
ciples sulphur and mercury, which were generally conceived 
as opposites: sulphur is the spirit of combustibility, mercury 
that of fusibility,? and they were often identified in alchemical 
writings as the Male and Female principles and referred to 
cryptically by such titles as Sol and Luna, King and Queen, 
Osiris and Isis.? The sulphur-mercury theory flourished well 
into the sixteenth century, but other fanciful theories based on 
opposites are found in even later cosmological writers. In the 
seventeenth century, Thomas Fludd, for example, put for- 
ward an elaborate schema of opposites: in cosmology, Heat, 
Movement, Light, Dilatation and Attenuation are together 
opposed to Cold, Inertia, Darkness, Contraction and Inspis- 
sation, and in the microcosm Father, Heart, Right Eye and 
Sanguis Vitalis are together opposed to Mother, Uterus, Left 
Eye and Mucus.* The continued attraction of this schema is 
obvious. Yet when Read, for example, commented on the 
recurrence of doctrines based on opposites in the history of 
chemical theory, he appears to have stressed the similarity 
between those theories to the point of ignoring or under- 
estimating their significant differences: ‘The Sun-god and 
Moon-goddess; Yang and Yin; masculine and feminine; 
sulphur and mercury; positive and negative; proton and 
electron; truly, it may be said of chemical theory that the 
more it changes the more it is the same thing.'? While each of 

1 See especially Read, 1 and 2 (though the former is a fuller account of the 
period of the alchemists) and Hopkins. 

* Some theorists, notably Paracelsus, introduced salt as an intermediate 
between these two opposites (see e.g. Read, 7, pp. 27 £.). 

3? This theory is commonly derived from the Islamic school of Geber (or 
Jabir), but Hopkins (pp. 84 f., 115 ff.) traces it to earlier, Alexandrian sources, 
and Read (1, pp. 18 and 20 f.) also suggests that it owes something to Aristotle's 
doctrine of the wet and dry ‘exhalation’. 

4 See Pagel, pp. 271 ff. 


ë Read, 1, p. 21. (It should be noted, in view of the reference to ‘proton and 
electron’, that Read was writing in 1936.) 


84 


THEORIES BASED ON OPPOSITES 


these doctrines (along with many others, of course) is alike in 
this, that it represents an attempt to reduce a multiplicity of 
phenomena to a pair of opposite principles, there are impor- 
tant, indeed fundamental, differences (1) in how the theories 
were applied, or were believed to apply, to the phenomena, 
and (2) in how their authors might have set about trying to 
justify or establish them, and if these differences are not noted, 
the comparison may be quite misleading. As far as the Greek 
material is concerned, I hope to have indicated not only the 
common characteristics and recurrent motifs of the various 
theories of opposites in Greek speculative thought, but also 
some of the features in which these theories differ from one 
another, notably in the detail with which they were worked 
out and the methods which were used to support them. Thus 
in spite of the important respects in which Aristotle’s use of 
opposites resembles, and indeed is influenced by, earlier 
notions, his physical doctrine of hot, cold, dry and wet may 
and should be distinguished both from the hypotheses of 
modern scientific method and also from the vague accounts 
common in pre-philosophical myths and early philosophical 
cosmologies: for if this doctrine cannot be said to give rise to 
predictions which can be tested experimentally, it is, on the 
other hand, far removed from the myth that derives all 
things from Sky and Earth or from symbolic dualist classifi- 
cations of phenomena which deal globally with the entire 
spectrum of reality. 
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THE ANALYSIS OF DIFFERENT 
MODES OF OPPOSITION 


INTRODUCTION 


Opposites form the basis of many of the theories which early 
Greek philosophers and medical writers put forward in their 
attempts to account for natural phenomena, and I have 
already noted, in this context, that one of the general attrac- 
tions which this type of theory possesses is evidently that 
opposites provide a simple and apparently comprehensive 
framework by reference to which other things may be 
described or classified. ‘The next topic which I wish to discuss 
concerns the development of logic, namely the evolution of 
ideas on the nature of opposites qua opposites, and in particu- 
lar the gradual clarification and analysis of the distinctions 
between different modes of opposition. 

The English terms ‘opposite’ and ‘opposition’, like the 
Greek dvtixeivevov and dvtixeioGaun, are used to refer to many 
different types of relationship. Take first the relationships 
between various pairs of propositions. Here, following the 
traditional schedule which derives from Aristotle,! we may 
distinguish between contradictories, contraries and sub- 
contraries. (1) ‘All A is B’ and ‘some A is not B’ are con- 
tradictories (as also are ‘some A is B’ and ‘no A is B’): one or 
other proposition must be true, and the one that is not true must 
be false. (2) ‘All A is B? and ‘no A is B’ are contraries: 
if one proposition is true, the other is false; but if one pro- 
position is known to be false, it does not follow that the other 
is true (for it may be that neither is true, that is to say that 
some, but not all, A is B). (3) ‘Some A is B’ and ‘some 
A is not B' are subcontraries: if one proposition is true, 


1 See further below, p. 164. 
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it does not follow that the other is false (for both may be 
true); on the other hand if one proposition is known to be 
false, we may infer that the other is true. The most im- 
portant distinction, here, is that between contradictories 
and contraries (1 and 2): if two propositions are contra- 
dictories, then to prove the one it is sufficient to refute the 
other; but if two propositions are contraries (incompatible, 
but not contradictories), then it is not enough simply to refute 
the one in order to demonstrate the other (for it may be that 
neither is true). 

But opposition 1s a term which is not only used to refer to 
certain relationships between pairs of propositions. Indeed 
‘opposite’ and ‘opposition’ are more regularly used in con- 
nection with pairs of terms. Here again certain important 
distinctions may be noted. Consider the pairs black and white, 
and odd and even, for instance. The first pair admits inter- 
mediates (grey and other colours), but the second does not. 
It is not the case that all colours are either black or white, but 
every whole number is either odd or even. But odd and even 
may in turn be distinguished from odd and not-odd, i.e. a 
pair of predicates related as affirmation and negation or as 
contradictories. It is true of all members of a particular class 
(whole numbers), but not of other things, that they must be 
either odd or even; but of any given subject we must either 
affirm or deny any given predicate, that is to say we must 
assert either that it is odd, or that it is not odd, for example. 
We should note, too, on what conditions both members of a 
pair of contraries may, or may not, be truly predicated of the 
same subject. Contraries may not both be truly predicated of 
the same subject at the same time, in the same respect and in 
the same relation, but the addition of these qualifications may 
be important to avoid confusion: consider the case where 
Jones may truly be said to be both tall, in relation to Smith, 
and short, in relation to Robinson, and so on. Odd and even, 
black and white, tall and short, are all pairs of contraries. So 
too are such pairs as straight and crooked, moving and 
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stationary, healthy and diseased, although here one of the 
terms is defined by reference to the other, and the two are in 
a one-many relationship (there is one ‘straight’ line between 
any two given points, but these may be joined in an infinite 
number of ways which may be called ‘crooked’). But we 
also use the term ‘opposite’ more generally, to describe the 
relationship between any pair of terms between which we 
apprehend or imagine a contrast or antithesis. Though there 
are no contraries in the strict sense in the category of sub- 
stance, two substances may be considered opposites in virtue 
of possessing opposite properties, for example. Sun and 
moon, for instance, are not contraries, but they are opposites 
in this respect that one is our main source of light by day, and 
the other our main source of light by night. Similarly sky and 
earth may be considered opposites in that, from the point of 
view of a man standing on the earth, the sky 1s up and the 
earth down. We should point out here that while a quality 
can have only one true contrary, a substance may have more 
than one opposite, in the sense that it may be contrasted with 
several other objects in different respects: thus king, for 
example, is opposed both to queen (as male to female) and to 
subjects (as ruler to ruled). 

The importance of the distinctions which I have outlined 
was certainly recognised by Aristotle. Indeed it was Aristotle 
who was responsible for the first thorough analysis of the 
logical implications of different modes of opposition. But this 
raises the question of how opposites were used by earlier 
writers, particularly in drawing inferences, or in establishing 
or refuting theses. To what extent do earlier Greck philo- 
sophers show an awareness of the distinctions between dif- 
ferent types of opposites or opposite statements, or how far 
were those distinctions ignored? 

To begin with, we should refer once again to the compre- 
hensive dualist classifications of phenomena which anthro- 
pologists have reported from various present-day societies, 
for here the relationships between the different pairs of 
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opposites which are included in a single schema often vary 
considerably. One of the examples of such a classification 
which I mentioned before (p. 32) is that of the Eastern 
Timbira. Among the pairs which Nimuendaju mentions to 
illustrate their division of all nature into two groups are east 
and west, day and night, dry season and rainy season. But 
alongside these contraries are sun and moon, which may, 
perhaps, be opposed to one another in the sense which we have 
just noted, as ‘the main source of light by day’ and ‘the main 
source of light by night’, fire and firewood, which are related as 
agent to thing acted upon, and earth and water, which are 
primarily contrasted, perhaps, as solid to liquid. The prin- 
ciples on which the classification is extended to take in other 
phenomena are, on the whole, fairly clear. First, an object 
may be included in one or other group because of its simi- 
larity to a member of that group. Thus according to Nimuen- 
daju, all species of animals that are black or that show 
marked black colouring are classed in the atuk category, where 
we find ‘black colour’ and ‘night’ themselves. For the pur- 
poses of this classification, at least, the most important 
characteristic of any species would seem to be its colour, 
which often no doubt had strong symbolic associations, al- 
though the fact that an animal has black markings is, of 
course, usually of little or no importance in determining its 
biological species or family. Secondly, some things seem to 
owe their place in the classification not to a similarity, so 
much as to an antithesis. In our example, it would appear to 
be by virtue of the contrast with fire (which is in the ka 
category, as are sun and day) that firewood is placed in the 
atuk class. We may observe that as almost any similarity may 
be used to associate objects together in the same class, so 
almost any antithesis may be the motive for placing things in 
opposite classes. Indeed it would appear that any two objects 
which form a natural pair tend to be divided up and placed 
on opposite sides in such Tables. The first point that we 
should note about such classifications is, then, that while they 
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depend to a large extent on the recognition of antitheses, the 
form of the schema does not allow different types of anti- 
thesis to be distinguished. And because the two groups 
themselves (e.g. ka and atuk, land-side and water-side and so 
on) are generally held to be mutually exclusive, the effect 
of this may sometimes be to assimilate other modes of con- 
trast to contrary opposition. Furthermore, such classifications 
are often applied exhaustively, or at any rate very com- 
prehensively, so that of any object, or almost any object, it is 
possible to ask whether it is ka or atuk (for example) on the 
assumption that it is one or the other. It would be rash, 
and probably quite false, to say that the categories ‘both 
ka and atuk’ and ‘neither ka nor atuk’ are never used by the 
Eastern Timbira. But on the other hand it is evident that 
the more comprehensively such a classification 1s applied, the 
more likely it will be that these two categories will tend to be 
ignored, and the assumptions generally made that the two 
classes ka and atuk are (1) incompatible (not both ka and atuk) 
and (2) exhaustive alternatives (either ka or atuk). 


THE USE OF ‘POLAR EXPRESSIONS’ 


It is not until opposites begin to figure quite commonly in 
explicit arguments, that is to say in the Eleatic philosophers, 
that we can determine at all precisely what assumptions were 
made by various Greek thinkers concerning the logical rela- 
tionships between pairs of opposed terms. But before we dis- 
cuss the arguments of Parmenides and later philosophers, 
attention should be drawn to certain earlier usages. First of 
all it is worth noting a stylistic trait which is common 
throughout early Greek literature from Homer onwards, 
namely the use of so-called ‘polar expressions’,! i.e. such 

1 Wilamowitz was one of the first to give a list of such expressions from Greek 
literature in his first edition of Euripides, Herakles (note to v. 1106, vol. 11, pp. 245 
ff.). The term ‘polar’ was used to describe such expressions by such German 
scholars as E. Kemmer in his monograph on the subject (Die polare Ausdrucksweise 


in der griechischen Literatur, 1903) and has subsequently become common in 
English too. 
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couplets as ‘mortals and immortals’, *men and women’, 
‘young and old’, ‘slave and free’, ‘land and sea’, ‘openly 
and secretly’ and so on. Such eouplets, which include not 
only contraries, but also such pairs of complementary terms 
as ‘word and deed’ and ‘by guile and by force’, are used in a 
variety of contexts. Sometimes the second member of such a 
pair is mentioned simply to achieve a certain emphasis, as for 
example ‘by guile and not by force’ (66Ac, ovde Bingiv) at 
Od. 9 408. But two other uses are more interesting. (1) First, 
we find couplets often used instead of a single inclusive term 
to express a general notion. The pair ‘land and sea’, for example, 
is used to refer to the whole earth, as in Hesiod's tAsin uév 
yap yaia kakõv, Asin Se acca! (Op. 101) (and in Homer 
Hermes’ sandals carry him ‘over the wet sea and the bound- 
less earth’ rju£v êp’ ypy | 78’ êm’ &refpova yaiav, e.g. Iliad 
24 341 f., and cf. other expressions, e.g. Od. 10 458 f., 11 
399 ff.). Again, the pair ‘immortals and mortals’ is particu- 
larly common for ‘all living persons’. In Homer, the dawn 
brings light ‘both to immortals and to mortals’ (&6av&roioi 
. . . 86 Bporoioiv, e.g. Iliad 11 1 f.), and ‘no one’ is sometimes 
expressed emphatically as *none of the gods or men' (e.g. 
Iliad 18 404). ‘The body of the people’ is expressed by dif- 
ferent pairs of opposites in different contexts. At Miad 2 789 
and Od. 2 29, for instance, we find the couplet *young and 
old’, and in both cases the context is the holding of an 
assembly (where the older men have certain privileges),? and 
in the context of war and battle we naturally find such pairs 
as ‘brave men and cowards’ (e.g. Iliad 9 319), ‘horsemen and 
foot-soldiers’ (e.g. Iliad 2 810) and so on. (2) Secondly, such 
couplets are sometimes used to express an alternative, and in 
particular to put an alternative question. When Odysseus meets 
Nausicaa, for instance, he addresses her with the flattering 
inquiry ‘are you some goddess, or a mortal?’ (905 vú Tis, fi 
Bootds éoo1; Od. 6 149). Similarly, when Telemachus arrives 


1 ‘The earth is full of evils, and so is the sea.’ 
2 See Il. 9 53 ff., Od. 3 24. 
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at Sparta, Menelaus asks the purpose of his visit and prompts 
his reply with the question ‘are you on public, or on private, 
business?’ (6:]uiov, 7 1610v; Od. 4 314). 

There is, as I have said, an extensive use of such polar 
expressions throughout early Greek literature from Homer 
onwards. Greek writers seem to have had a special fondness 
for coupling terms in this way, using opposites as points of 
reference by which to indicate a class as a whole or to mark 
distinctions within one, and sometimes we find that both 
opposite terms are mentioned when only one is strictly rele- 
vant. At Od. 14 178 f£, for instance, Eumaeus says, with 
reference to Telemachus, ToU 5é Tis ó0avé&rov BAawe 
ppévas. ..fjé Tis &vOpoomrov.! Both terms of the common pair 
immortals/mortals are mentioned here, although it seems 
that only one is relevant, for as a general rule no mortal harms 
any other man's opéves.? A similar usage is also found with 
some couplets in which the terms are not contraries, as, for 
example, ‘words and deeds’. Thus at Od. 15 374 £., both these 
terms are mentioned: ¿k 8’ &pa Seotroivns ov ueftArxov EoTIV 
axotoa | oUt’ étros obe mi ëpyov,? yet the verb åkoŭoaı is 
obviously strained when made to govern &pyov as well as 
ETTOS. 

It should be observed that the categories to which most 
pairs of opposites refer are quite flexible. There are several 
different formulations, in Homer, of each of the pairs land/ 
sea, brave/cowards, friends/enemies, secretly/openly, which 


1 ‘One of the immortals has harmed his mind..., or some man.’ 

2 A similar point may be made concerning some of the ‘polar expressions’ 
which we find in later writers, including the philosophers. See, for example, 
Xenophanes Fr. 23, eís Geds, £v Te 6coio1 kal dvOpmtroici uéyio ros, ‘One god" (or, 
alternatively, ‘god is one’), ‘greatest among gods and men’, a fragment which 
has caused considerable difficulty to those who have attempted to answer the 
question of whether Xenophanes was a Monotheist or not. Xenophanes him- 
self clearly saw no contradiction between his reference to a supreme god (in the 
singular) and his reference to gods in the plural both in Fr. 23 and elsewhere 
(particularly Fr. 34), but whatever we make of the reference to ‘gods’ in the 
plural, the reference to ‘men’ here adds little but rhetorical emphasis (cf. also 
Heraclitus Fr. 30). Cf. Burnet, 5, p. 129, n. 1; Deichgraber, 5, pp. 25-31; KR, 
pp. 169 £.; Kahn, p. 156, n. 3; and HGP, 1, pp. 374 f. 

3 “From my lady one cannot hear any pleasant thing, either word or deed.’ 


92 


DIFFERENT MODES OF OPPOSITION 


convey different nuances of meaning and are not simply 
alternative metrical expressions of the same identical notion.! 
More important, references are sometimes made to inter- 
mediate terms. While it is generally the case that two opposites 
are used by themselves to indicate a class as a whole, there are 
exceptions to this rule. On occasions the battle-field, for 
example, is divided into a right, a left and a middle (e.g. Iliad 
13 308 f.), even though the simpler division into right and 
left is more often employed. Similarly at Jiad 12 269 f. there 
is a reference to those who are neither particularly brave, nor 
particularly cowardly, but, as it were, undistinguished in 
battle (the word used is peoneis). And intermediates between 
opposite pairs are, of course, referred to quite commonly 
when a course of action is recommended which is a mean 
between two extremes, as, for example, at Od. 15 70 f., where 
Menelaus remarks that both excessive hospitality and exces- 
sive inhospitality are unseemly in a host, and what is fitting, 
odcipa (that is, by implication, the mean between them), is 
better. 

Finally we should note that while polar pairs are used quite 
often in Homer and other writers to put an alternative ques- 
tion, this use may, and should, be distinguished from the 
later, argumentative use of questions which have a similar 
form, notably in the philosophers. As we shall see, questions 
which put a choice between a pair of opposite alternatives 
play an important role in the argumentation of several Greek 
philosophers, where the aim of the person who puts the ques- 
tion is to gain agreement to one or other of the alternatives 
which he proposes. In Homer, however, such questions 
generally have little or no persuasive force, but are simply put 
in order to elicit information, as is the case, for example, with 
Menelaus’ question to Telemachus at Od. 4 314, asking 
whether his business in Sparta is ‘public, or private’. Not 

1 Compare, for example, Od. 14 330 which contrasts ‘openly’ with ‘secretly’ 


(À &upadov f£ KpuenSév) with 1 296, which contrasts it with ‘by trickery’ (ħè 
Sw f| åupasóv). 
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infrequently in Homer, as also in the tragedians, for instance, 
the person who replies to such a question does so in the terms 
in which the question has been put to him. Polyphemus, ask- 
ed by the Cyclopes whether someone is overcoming him ‘by 
guile or by force’, replies ‘by guile, and not by force’ (Od. 9 
406, 408). Yet the person who answers such a question may 
perfectly well do so in his own terms, without referring 
directly to the alternatives which the questioner has men- 
tioned, and we find that Telemachus, for instance, answers 
the question put to him by Menelaus only indirectly in his 
reply at Od. 4 316 ff. 


THE PYTHAGOREANS AND HERACLITUS 


‘Polar expressions’ are used quite often in early Greek litera- 
ture from Homer onwards as a convenient means of referring 
to a class as a whole or of marking divisions within one: the 
fondness that many authors had for such expressions is par- 
ticularly evident on the occasions when both members of a 
pair are referred to when only one is relevant, but on the 
other hand the way in which a third, or intermediate, term is 
sometimes added to such a pair suggests that the divisions 
which were used in referring to certain classes remained quite 
flexible. We may now begin the more difficult task of analys- 
ing the use of opposites in the philosophers. How far can we 
determine the logical assumptions which underlie the use of 
opposites in the earlier Presocratic philosophers? The first two 
pieces of evidence which we should consider in this connection 
are the Pythagorean Table of Opposites and the fragments of 
Heraclitus. 

I suggested before that when natural phenomena as a whole 
are classified into two groups, two general assumptions tend to 
be made: (1) that the two classes are incompatible (not both 
the one and the other), and (2) that they are exhaustive 
alternatives (either the one or the other). The Pythagorean 
Table of Opposites, as reported by Aristotle, differs from most 


94 


DIFFERENT MODES OF OPPOSITION 


of the dualist classifications of phenomena which the anthro- 
pologists have described from present-day societies in at least 
one important respect: whereas the classes referred to by such 
societies as the Miwok or the Eastern Timbira have strong 
local and concrete connotations (land-side and water-side, 
centre of the village and periphery), the primary prin- 
ciples of the Pythagoreans are remarkably abstract, namely 
Limit and Unlimited, and Odd and Even. Moreover, if we 
bear in mind that the Pythagoreans are said to have identified 
all things with numbers (e.g. Aristotle, Metaph. 985b 26 ff.), 
we can see how an exhaustive classification of reality may be 
given in terms of these principles. With respect to the class of 
whole numbers, the pair odd and even fulfils the two condi- 
tions of being mutually exclusive and exhaustive alternatives 
(no whole number is both odd and even; every whole number 
is either odd or even).! Once the assumption that all things 
are numbers is granted, the Pythagorean classification into 
Odd and Even is undeniably comprehensive (although the 
identification of particular objects with particular numbers? 
was, no doubt, just as arbitrary as the Miwok grouping of 
natural objects as land- or water-side). 

The principles Limit and Unlimited, Odd and Even, are 
opposites which exclude intermediate terms, and so too are 
some of the other pairs which appear in the Table (e.g. 
straight and curved). Yet the Table contains other pairs of 
opposites of a different logical kind: the pairs right and left, 
light and darkness, good and evil, do admit intermediates 
(i.e. ‘middle’, ‘twilight’ and ‘morally indifferent’). We 

1 For some Pythagoreans, the Unit itself seems to have been an exception, for 
aceording to a passage in Aristotle’s lost work on the Pythagoreans (Fr. 199) 
preserved by Theo Smyrnaeus (22 5 f., Hiller, DK 47 A 21), the Unit was 
identified as ‘even-odd’, d&ptiorépittov, on the seemingly quite inadequate 
grounds that when added to an even number it makes it odd, when added to an 


odd one, even (and this would be impossible if it did not share in the nature of 
both). Cf. Stob. Ecl. 1 21 7c (DK 44 B 5), and see KR, pp. 317 f. and HGP, 1, 


p 243 f H . . . woe o 
2 Some examples of such identifications are mentioned and eritieised by 
Aristotle, e.g. Metaph. 985 b 29 ff., 990a 22 ff., 1078b 21 ff., and by Alexander, 


in Metaph. 38 10 ff. See KR, pp. 248 ff. and HGP, 1, pp. 302 ff. 
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noted that in dualist classifications, while almost any anti- 
thesis may serve as the motive for placing terms in opposite 
groups, the schema does not allow different modes of 
antithesis to be disünguished within it. So too with the 
Pythagorean system, the effect of correlating their ten pairs 
of opposite principles in a single Table is, to some extent at 
least, to obscure the differences between the logical relation- 
ships between different pairs, and in particular to leave out of 
account the fact that some of these pairs are not exhaustive 
alternatives (like odd and even) but admit intermediates: for 
the purposes of this classification at least, the relationship between 
other pairs of opposites is assimilated to that between the type 
pairs Limit and Unlimited, and Odd and Even. 

Two features of Heraclitus’ philosophy are especially 
important for our present discussion: (1) his apprehension of 
the analogy between different examples of opposition, and (2) 
his alleged violation of the Law of Contradiction. 

(1) In the Pythagorean Table of Opposites, the relation- 
ships between the various pairs of terms, right/left, male/ 
female, at rest/moving, straight/curved, etc., are presumably 
held to be equivalent or analogous in this, at least, that they 
each exemplify the relationship Limit/Unlimited in some 
way. Heraclitus’ very different conception of the relation- 
ship between opposites also seems to depend on recognising 
an analogy between widely differing instances of ‘opposition’. 
The extant fragments contain many examples in which 
Heraclitus asserts that a pair of opposites is ‘one’ or ‘one and 
the same’ or ‘common’ (€uvov).1 In Fr. 57, for instance, he 
says that day and night are one, in Fr. 60 we are told that the 


1 In some fragments we find that several pairs of opposites are said to be the 
same thing. The most notable instance of this is Fr. 67, where God is (not only) 
day and night (but also) winter and summer, war and peace, satiety and hunger. 
Kirk’s comment on Fr. 88 (2, p. 143) should be noted: ‘it is difficult to avoid the 
conclusion that he believed the demonstration of unity in things which were 
apparently most opposed to each other. . .to be almost sufficient proof of an all- 
embracing unity: if waking and sleeping are “the same" and hot and cold are 
“the same", then surely there will be no lack of essential connexion between 
waking and the hot’. 
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way up and down is one and the same, and in Fr. 103 the 
beginning and end on the circumference of a circle are said to 
be ‘common’. Heraclitus’ purpose in these fragments is 
almost certainly not simply to make a particular point about 
the circle, a road and the alternation of day and night. In 
part, these and other examples of the sameness or unity of 
opposites seem to be cited as instances of what Heraclitus 
takes to be a general law. Sometimes, indeed, he refers to the 
interdependence of opposites in quite general terms. One of 
the images which he uses in this connection is that of ‘war’, 
which in Fr. 80 is said to be ‘common’ and in Fr. 53 is said to 
be ‘father of all and king of all’. Other images, the bow and 
the lyre, appear in Fr. 51, where he also expresses the doctrine 
in general terms: oU &uvi&oiv óKkcs O1agepóuevov ewuTd 
ópoAoyécn,! and other fragments appear to convey similar 
notions. In Fr. 10 he puts it that ouvawies GA Kal ouy óAa, 
cuugepópuevov SiapepduEevov, ouv&btov O1&60v, Koi ÈK Trávrov 
Ev Kal ¿£ évds Trévta,? and in Fr. 8 (DK) Tò &vtigouv (‘what is 
opposed’, or ‘opposition’) is said to be beneficial (ocuugépov). 

The doctrine that opposites are ‘one’ and ‘the same’ is 
often recognised as a key feature of Heraclitus’ thought.? But 
what is particularly remarkable about this doctrine from the 
point of view of the present discussion is how widely it is 
applied. First of all there are fragments which refer to such 
homely illustrations as the road (Fr. 60), or a bow (Fr. 48), or 
writing (reading ypagéev in Fr. 59), or sea water (Fr. 61), in 
which Heraclitus points out that the same object in one re- 
spect, or seen from one point of view, is one thing, but in an- 
other respect, or scen from another point of view, quite the 


1 ‘They do not understand how, by being at variance, it agrees with itself.’ 
Kirk, 1, pp. 203 ff., prefers ovugéperoi rather than the usual óuoAoyét (which is itself 
an emendation for the MSS dépodoyéev), but the sense remains the same. 

2 ‘The connections between things’ (or reading, with Kirk, cvAM&yis, ‘things 
taken together’) ‘are wholes and not wholes, something which is at variance and 
something which is in agreement, in tune and out of tune: and one thing comes 
from many, and many from one.’ 

2 The conception of the unity or interconnection of opposites is almost cer- 
tainly an important feature of the doctrine of the Logos, if not the whole of that 
doctrine. 


7 97 LPA 


POLARITY 


opposite. Other fragments refer to general physical or cos- 
mological changes: two (Frr. 57 and 67) have already been 
mentioned in which Heraclitus refers to pairs of opposites 
that belong to a single continuous process (day/night, 
summer/winter), while Fr. 126 points out the reciprocal 
interactions between hot and cold, and wet and dry. Other 
fragments again refer to changes that affect living creatures in 
particular, as for example Fr. 88 where Heraclitus appears to 
suggest that not only waking and sleeping, but also life and 
death themselves, and youth and old age, belong to what are 
in some sense reciprocal processes,! or Fr. 111 which refers to 
disease and health, hunger and satiety, fatigue and rest, and 
in which the point is made that it is by contrast with their 
opposites that health, satiety and rest are found good and 
pleasant. And finally there are many fragments which refer 
to opposite values, such as pure and impure, just and unjust, 
in some of which it 1s stressed that one opposite cannot exist 
without the other (e.g. Fr. 23), while others refer to the fact 
that the same action may be judged very differently from dif- 
ferent points of view (e.g. Frr. 15 and 102).? 

These fragments are evidently extremely varied: the sub- 
jects to which they refer are drawn from the whole field of 
nature and human experience, and the ostensible points 
which they make vary considerably, some fragments merely 
indicating an unnoticed connection between a pair of opposites, 
others suggesting, more boldly, that two opposites are ‘the 
same thing’ or ‘one’, others again drawing attention to the fact 
that the same object seems quite different considered from 
different points of view.? But what all the fragments I have 

1 See further below, pp. 100 f. 

* Compare the analyses which Kirk (2, p. 72, KR, pp. 190 f.) and Guthrie 
(HGP, 1, pp. 445 f.) have made of the different kinds of relationships included 
in Heraclitus’ doctrine of the ‘unity’ or ‘interdependence’ of opposites. 

3 It is at least arguable that Heraclitus himself was quite well aware of certain 
important differences between the relationships between different pairs of 
opposites. But whether or not he recognised the specific differences between them, 


his main purpose in citing these varied examples appears to be to suggest their 
generic similarity, that is that they are all instances of a single general law. 
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mentioned have in common is that they all refer to pairs of 
opposites of some sort and they all point to some connection 
between them, and it is this that seems to provide the link 
between these strangely assorted utterances, and between 
them and those fragments such as 8, 10 and 51 which refer to 
"what is at variance’ or to ‘what is opposed’ more generally. 
Heraclitus’ conception of the relationship between opposites 
is quite different from that of the Pythagoreans in this, that he 
repeatedly stresses not only the interdependence of opposites 
(e.g. Frr. 10, 51, 67, 111), but also the constant war or strife 
between them (Fr. 80).1 Yet both philosophies have this in 
common, that they contain general doctrines which depend 
on the recognition of an analogy or equivalence between the 
relationships between pairs of opposites of many different 
sorts, and in Heraclitus, especially, the range of examples of 
different types of opposition which are cited to illustrate his 
general thesis is particularly wide. 

(2) We should consider next Heraclitus’ alleged violation 
of the Law of Contradiction. In several passages? Aristotle 
suggests, though with varying degrees of assurance, that 
Heraclitus broke the Law of Contradiction, but to what 
extent do the extant fragments provide grounds for such an 
allegation? Three types of fragments should be examined, (i) 
those in which contrary attributes are predicated of the same 
subject, (ii) those in which a pair of contraries are identified 
or asserted to be ‘the same’, and (iii) those in which Hera- 
clitus both affirms and denies the same predicate with reference 

1 On the differences between Heraclitus’ conception of &puovin (Frr. 51, 54, 
cf. 8) and that of the Pythagoreans, see, for example, HGP, 1, pp. 435 ff. 

2 The main passages are Top. 159b 30 ff., Metaph. 1005b 23 ff., 1012a 24 ff. 
and 1062a 31 ff. At Top. 159b 30 ff. Aristotle ascribes to Heraclitus the doctrine 
that ‘good and bad are the same’ with the words ‘as Heraclitus says’ (though 
Kirk, 1, p. 95, has emphasised that this does ‘not necessarily mean that an exact 
quotation or even a particularly accurate paraphrase is involved"). At Metaph. 
1012a 24 ff. Aristotle gives it as Heraclitus’ doctrine that ‘all things are and are 
not’, though in Metaph. 1005b 23 ff. he qualifies this: ‘some think’ that Hera- 
clitus said that the same thing is and is not. Finally at Metaph. 1062a 31 ff. he 


suggests that Heraclitus adopted his opinion without understanding what it 
involved: see further below, p. 102. 
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to a particular subject. There are undoubtedly several 
fragments of each of these three types in which Heraclitus 
might, at first sight, be thought guilty of self-contradiction. 
But where the interpretation of the fragment is reasonably 
clear, we can often see that the self-contradiction it involves is 
only apparent. (i) Although Heraclitus asserts, for example, 
that ‘sea is the purest and the foulest water’ (Fr. 61), he adds 
by way of explanation that 'for fish it is drinkable and 
healthy, but for men it is undrinkable and deadly'. Fr. 67 
puts it that ‘god is day night, winter summer, war peace, 
satiety hunger', but again we should probably take this in 
conjunction with what follows: *(god) is altered like (fire), 
which when it is mixed with spices, is called according to the 
scent of each'. In these and other examples! it is evidently 
not the case that contrary attributes are asserted to belong to 
the same subject in the same respect and at the same time. (ii) 
Fr. 60 is a clear instance of a fragment which appears to 
identify opposites: ‘the way up and down is one and the 
same'. But the literal meaning of this fragment, referring to 
the fact that the same road travelled in opposite directions 
may be considered ‘the way up’ in one direction, ‘the way 
down' in the other, is perfectly unobjectionable (though 
I should not deny that the fragment probably has other 
symbolic meanings for Heraclitus). Fr. 88 is more obscure. 
The first sentence raises particular difficulties: ‘the living and 
the dead, and waking and sleeping, and young and old, exist 
as the same thing (in us)'. But once again the meaning is 
somewhat clarified by what follows (which is generally ac- 
cepted as a genuine part of the fragment): ‘these things, 
having changed, are those, and those, having changed again, 

1 Fr. 48 (‘The bow'sname is life’—Bios, cf. Biós* bow'—* but its work is death’, 
is another example in which Heraclitus predicates contraries of a single subject) 
but in which his meaning is plain enough. Cf. also Fr. 59. Kirk (1, pp. 97 ff.) 
reading ypogéov translates: ‘of letters (or, of writers) the way is straight and 
crooked. It is one and the same.’ He goes on to comment (1, p. 104) that ‘even 
if the reading yvapéwv or yvageloo were right and the reference were to a carding- 


roller or even a screw-press, the import of the fragment would remain roughly 
the same’. 
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are these’. The opposites that have been mentioned seem, 
then, to be considered as examples of alternating processes: 
Heraclitus appears to maintain, in fact, that the processes of 
growing old, and of dying, are in some sense part of an alter- 
nating cycle, like the process of going to sleep and waking up 
again.! (ili) Finally, there are some occasions when he seems 
to affirm and deny the same predicate of the same subject, but 
here too it is often tolerably clear that his affirmation and his 
denial are to be taken in different senses, or as applying in 
different respects. In Fr. 10, for example, he says of ‘the 
connections between things’ (or of ‘things taken together’) 
that ‘they are wholes and not wholes’ (6Aa kai ovy Aa) but 
this presumably depends on whether we consider them from 
the point of view of their connections, or from the point of view 
of the separate things which are connected.? 

Many of the apparent contradictions in Heraclitus’ say- 
ings may be resolved on a careful examination of his meaning. 
If we bear in mind that contrary attributes may sometimes 
both be truly asserted of the same subject—in different 
respects, for example—and that the principle of contradic- 
tion specifies that the same attribute cannot both belong and 
not belong to the same subject at the same time, in the same 
respect, and in the same relation, then in the extant fragments 
(at least) there is, I think, no certain violation of this principle. 
To judge from the fragments which we have considered, a 
consistent meaning generally underlies the apparent verbal 
inconsistencies. But this is certainly not to deny that Hera- 
clitus’ ideas are often expressed in a very obscure, and even 
misleading, form. The appearance of self-contradiction which 
several of the fragments give arises, in the main, because he 
omits to specify clearly the respect or relation in which a 


1 Though I should not profess to understand what the precise meaning of Fr. 
62 may be, it perhaps illustrates a similar notion (‘Immortals [are] mortals, 
mortals immortals, living their death and dying their life’). Further examples of 
reversible processes are mentioned in Fr. 126 (‘Cold things become warm, what 
is warm becomes cool, the wet becomes dry, and the dry wet"). 

2 Cf. also Fr. 32, where ‘the only wise thing is not, and is, willing to be given 
the name of Zeus’. 
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particular attribute is asserted to belong to a particular subject. 
Many of his studiedly vague pronouncements could be, and 
indeed in due course were, taken as violations of the Law of 
Contradiction. Yet it is interesting that Aristotle suggests that 
‘if someone had questioned Heraclitus. . ., he might perhaps 
have compelled him to agree that contradictory statements 
can never both be true of the same subjects’ ( Metaph. 1062a 
31 ff.), as if Aristotle himself recognised, perhaps, that the 
apparent self-contradictions in Heraclitus’ sayings arise more 
from his obscure expression than from his real intention. In- 
deed it 1s evident that Heraclitus could not have intended to 
deny (though he might unconsciously have violated) the Law 
of Contradiction for the simple reason that no such law or 
principle had been formulated at this time. Writing at a 
period before the nature of contradiction had been explicitly 
analysed, Herachtus exploits the paradoxes which result from 
equivocation to great effect, and his fragments illustrate 
particularly clearly the confusions which may arise from the 
use of opposite terms in unqualified and undefined senses. 
Two remarks in conclusion. Although Heraclitus’ own main 
interest in the fragments which we have considered can hardly 
be described as purely logical, the expression of such para- 
doxes undoubtedly contributed to the opening up of a new 
field of discussion, that of the logical problem of the nature of 
contradiction (and we find that Heraclitus’ ‘contradictions’ 
figure frequently in, for example, Aristotle's treatment of this 
problem).! On the other hand, we should note that a satis- 
factory analysis of the nature of contradiction was not to be 
given for many years after Heraclitus, and as we shall see, the 
vague use of pairs of opposite terms, in particular, was often a 
source of confusion in later philosophers. 

1 Aristotle pays particular attention to Heraclitean theses in the chapters of 
Metaph. F and K in which he deals with contradiction (e.g. Metaph. 1005b 23 ff., 
1012a 24 ff., 1063b 24f.). Cf. also his references to those who defended 


Heraclitus’ reported statements for the sake of argument (Top. 159b go ff., cf. 
Ph. 185a 5 ff). 
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ELEATIC ARGUMENTATION: PARMENIDES, 
ZENO AND MELISSUS 


Both the Pythagorean Table of Opposites and Heraclitus’ 
conception of the unity or interdependence of opposites 
depend on recognising an analogy between the relationships 
between pairs of opposites of various sorts: by contrast, the 
distinctions between different modes of opposition tend, to 
some extent, to be 1gnored, or atleast are not explicitly drawn. 
But we can study the assumptions which were sometimes 
made concerning the relationships between different pairs of 
opposites much better when opposites come to be used in 
explicit arguments, as they are by Parmenides and the 
younger Eleatics. Eleatic argumentation is a large, and some- 
what neglected, subject.! But what concerns us here is the 
way in which opposites are used in establishing or refuting a 
thesis, and in particular the way in which they are sometimes 
treated as mutually exclusive and exhaustive alternatives. 
We may consider, first, some of the arguments which we find 
in Parmenides’ Way of Truth. 

In Fr. 2 of the Way of Truth, Parmenides says, ‘Come now, 
I shall tell you...the only ways of inquiry that can be 
thought of: the first, that it is and that it cannot possibly not 
be, is the path of Persuasion, for it accompanies Truth; the 
second, that it is not and that it needs must not be, this path, 
I tell you, is wholly inconceivable. For you could not know 
that which is not (for that is impossible), nor could you utter 
it.” The problems of the unexpressed subject of the verb oti 
in the Way of Truth, and the ambiguity of this term, have often 
been discussed.? But modern commentators have devoted 
less attention to the way in which Parmenides argues his case 
by putting a choice between alternatives, or to the form 
which these alternatives take, and it is these features of his 


1 A useful monograph in which Eleatic argumentation is discussed along with 
arguments from some of the early dialogues of Plato is Svend Ranulf’s Der 
eleatische Satz vom Widerspruch (Copenhagen, 1924). Cf. also Calogero, 2, and 
Szabó's articles in Acta Antiqua Academiae Scientiarum Hungaricae (1-4). 

? See most recently Owen. 
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argument which I wish to consider here. It is clear that in 
this fragment he represents ‘it is’ and ‘it is not’ as the only 
alternatives (aitrep 6501 potvar dizijo10s sior vofjom). It is 
true that elsewhere he also refers to a third way, the Way of 
Seeming. But although ‘the opinions of mortals’ are men- 
tioned in the Proem, Fr. 1 30 ff., and again in Fr. 6,1 this does 
not alter the fact that throughout the Way of Truth and most 
notably in the long fragment 8 Parmenides treats ‘what is’ 
and ‘what is not’ by themselves as mutually exclusive and 
exhaustive alternatives. We should observe the form in 
which the choice is put in Fr. 2. There Parmenides states the 
alternatives as either 61rws got Te Kai Gs OUK ZOTI ui] civar or 
cos OUK Éo'riv Te Kad cs xpeoov &om pÀ Elvan, that is either ‘it is 
and it cannot possibly not be’ or ‘it is not and it needs must 
not be’. The choice lies, then, according to Parmenides, 
between (1) ‘it is impossible that it should not be’ (i.e. ‘it is 
necessary that it should be’), and (2) ‘it is necessary that it 
should not be’. But we may note that nothing is said here (or 
elsewhere) of two further alternatives, the respective con- 
tradictories of these two propositions, namely (3) ‘it is not 
necessary that it should be’ (i.e. “it is contingent that it 
should be’, or ‘it may be’) and (4) ‘it is not necessary that it 
should not be’ (i.e. ‘it is contingent that it should not be’, or 
‘it may not be’). In Fr. 2 Parmenides puts a choice between 
two alternatives as if these were the only alternatives conceiv- 
able. But even if we disregard the vagueness or ambiguity of 
éoti, the ‘propositions’ which Parmenides expresses are not 
contradictories (of which one must be true and the other false), 
but contraries, both of which it is possible to deny simul- 
taneously, and it is clear that from the point of view of strict 
logic they are not exhaustive alternatives. 

1 [n Fr. 6 this way is described as that ‘on which mortals wander knowing 
nothing, double-headed. For helplessness directs the wandering thought in 
their breasts... . Tribes incapable of judgement who think that to be and not to 
be are the same and again not the same.’ 


2? See, for example, Fr. 8 11 (‘thus itneeds must be either thatit is wholly or that 
itis not’) and r5 f. (‘the decision about these things lies in this: it is or it is not’). 
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Fr. 8 throws more light on Parmenides’ conception of the 
choice between ‘it is’ and ‘it is not’. The addition of the 
word tautrav in Fr. 8 11 should be noted. What he means by 
the word ‘wholly’ in the sentence ‘thus it needs must be 
either that it is wholly or that it is not’ becomes clear when we 
consider the remainder of Fr. 8 where he argues that ‘what is’ 
is ungenerated and indestructible (vv. 6-21), immovable and 
unchangeable.! ‘What is not’, conversely, is said to be in- 
conceivable (8 f., 17, 34 ff.), and we are told that nothing can 
ever come to be from what is not (7 ff., 12 £). The two 
alternatives between which Parmenides wishes a choice to be 
made might, then, be expressed, in this context, as unalterable 
existence on the one hand, and unalterable non-existence on the 
other. But if this is so, Parmenides’ alternatives, stated in 
the form of propositions, are again a pair of contrary, not 
contradictory, assertions, for the contradictory of ‘it exists 
unalterably' is ‘it does not exist unalterably' and not ‘it is 
unalterably non-existent’. By taking ‘it is’ and ‘it is not’ in 
this sense? as exhaustive alternatives in Fr. 8 11 and again in 
16 (‘it is or it is not’), Parmenides forces an issue. Physical 
objects, subject to change, cannot be said to ‘be’ in the sense 
of ‘exist unalterably’ which Parmenides evidently demands: 
but since he allows no other alternative besides unalterable 
existence and unalterable non-existence, then, according to 
this argument, physical objects must be said not to exist at all, 
indeed to be quite inconceivable. We should note that when 
Parmenides asserts that we must choose between éo71 and ouk 
éot1, this is not a conclusion to which he has come after due 
consideration of all the alternatives (at no stage, of course, 
does he examine the senses of ‘is’ in which it is possible to say 
both that a thing is—in one sense, or respect—and that it is not 

1 See éxivrrov at Fr. 8 26, and the denial of all sorts of change at 38 fF. 

2 Even if we take tom in a predicative, rather than an existential, sense, 
Parmenides! choice again seems to lie between a pair of contrary assertions, i.e. 
between ‘it is wholly so-and-so’ (e.g. black) and ‘it is wholly not-so-and-so’ (not- 


black), rather than between contradictories (‘it is wholly so-and-so’ and ‘it is 
not wholly so-and-so’). 
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—in another sense, or respect). It is, rather, the unquestion- 
ed assumption on which his argument is based. When he 
establishes certain attributes of oT: in Fr. 8 (that it is un- 
generated, indestructible, ‘whole-limbed’, immovable, with- 
out end, present and continuous), the only alternatives which 
he considers are ‘what is’ and ‘what is not’, each in an un- 
qualified sense. Thus in vv. 6 ff., for instance, where he sets 
out to prove that ‘it is ungenerated’, he asks from what it 
might be generated, and the only possibility which he dis- 
cusses (v. 7) is that it might be said to come from un &óv, ‘what 
is not’ in the unqualified sense of unalterable non-existence. 
Once this possibility has been rejected it is clear that 
Parmenides believes that hs argument is complete. Similarly the 
proof that ‘what is’ is ‘complete’ and ‘equally balanced on 
all sides’ in w. 42 ff. proceeds along the same lines: once 
Parmenides has rejected the possibility that ‘what is not’ 
might ‘prevent it from reaching its like’ (46 f.), he draws the 
conclusion that he wishes to reach. Where Aristotle, for 
instance, gives various formulations of the principle of 
Excluded Middle (e.g. ‘it is necessary that affirmations or 
denials must be either true or false’, /nt. 18b 4 f.), Parmenides 
uses what might almost be called a principle of Unqualified 
Exclusion: either ‘it is’ (and this is taken in the sense of 
necessary and unalterable existence) or ‘it is not at all’ (it is 
inconceivable). 

Much of Parmenides argument in the Way of Truth 
depends on taking ‘it is’ and ‘it is not’ as exhaustive, that is 
to say the only possible, alternatives. A similar technique of 
putting a choice between opposites recurs in the argumenta- 
tion of several later Presocratic philosophers. Both Empedo- 
cles and Anaxagoras accepted the Parmenidean dictum that 
‘nothing can come to be from what is not’,! but neither seems 
to have constructed arguments on the assumption of treating 
such opposites as €o71 and ovx éot1 as exhaustive alternatives. 
The later Eleatics, Zeno and Melissus, on the other hand, 


* See Empedocles Fr. 12 (cf. Frr. 11, 13 and 14) and Anaxagoras Fr. 17. 
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provide some interesting examples of arguments based on 
certain assumptions concerning various pairs of opposite 
terms. 

Our evidence for Zeno's arguments against plurality is 
regrettably meagre, but the account of their general purpose 
which Plato gives in the Parmenides is most valuable. At 
Prm. 128 ab Socrates suggests that when Parmenides asserted 
that all things are one, and when Zeno denied that there are 
many, they were both ‘saying almost the same thing’. Zeno 
is made to assent to this, in the dialogue, and says (128cd) 
that his book ‘is, in fact, a defence of Parmenides' argument 
against those who try to ridicule it by showing that if it is one, 
many absurd and contradictory consequences arise from this 
argument. My book refutes those who say there are many... 
being intended to show that their hypothesis, that there are 
many, gives rise to still more absurd consequences than the 
hypothesis that it is one’. The method which Zeno adopted in 
order to defend Parmenides was evidently to refute those who 
upheld the contrary thesis. In refuting ‘the many’, Zeno 
sought to confirm the hypothesis of ‘the one’, and it seems 
probable that (like Melissus after him)! he assumed that these 
were the only alternativesopen. Yetfromastrictly logical point 
of view, at least, to refute ‘the many’ (whatever ‘the many’ 
is taken to mean) does not, of course, establish ‘the one’, for 
both these contrary ‘hypotheses’ may simultaneously be false. 

The form which Zeno’s arguments took is original. He 
refutes ‘the many’ by showing, or attempting to show, that 
mutually incompatible consequences follow from it. The 
extent to which he succeeded in this purpose can be judged 
from some of the arguments which Simplicius preserves. In 
Fr. 3, for instance, Zeno asserted that if there are many, then 
they are both limited (memepacpéva) and unlimited (&rreipo). 
The argument apparently ran as follows: ‘If there are many, 
they must be just as many as they are and neither more nor 
less than they are. If they are just as many as they are, they 


! See below, p. 109 on one and many in Melissus. 
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would be limited. (But again) if there are many, the things 
that are, are unlimited: for there are always other things 
between the things that are, and again others between those. 
And so the things that are, are unlimited.’ Zeno evidently 
assumes, here, that by showing that ‘the many’ are both 
‘limited’ and ‘unlimited’ he may demolish or discredit that 
‘hypothesis’. Yet not only is the meaning of ‘the many’ itself 
obscure,! but the sense or respect in which ‘the many’ have 
been shown to be both ‘limited’ and ‘unlimited’ also appears 
to have been left quite indefinite. Yet strictly speaking, until 
‘the many’ have been shown to be both limited and unlimited 
in the same sense or respect, it is quite doubtful whether Zeno 
has shown that the ‘hypothesis’ is self-contradictory. An- 
other argument which takes a similar form occurs in Frr. 1 
and 2, in which ‘the many’ are said to be both ‘great’ and 
‘small’, but here the conclusion may be rather more damaging 
for ‘the many’, as the meaning of the contraries is made more 
specific, ‘so great as to be infinite in size’, and ‘so small as to 
have no size at all'.? Zeno’s arguments are inadequate, as 
I have said, for their constructive purpose, if, as I think may 
well be the case, he assumed that by refuting ‘the many’ 
he necessarily demonstrated ‘the one’: but we may also note 
that his arguments are only partly successful in their destruc- 
tive purpose, in demolishing ‘the many’, for he appears to 
have assumed that if any pair of contraries can be shown to be 
predicable, zn any sense, of ‘the many’, he has shown that that 
hypothesis is untenable. 

1 On different interpretations of the meaning of ‘the many’ in this fragment, 
see KR, pp. 289 f. It may be, for instance, that points on a line, or that numbers, 
are meant, but that both these interpretations are tenable indicates the ambi- 


guities of the term. Cf. also Melissus Fr. 8, where, however, *the many? refers 
unmistakably to physical objects. 

? The argument may be paraphrased: on the one hand it cannot be that they 
have no size, for anything which has no size causes no addition or diminution 
when it is added to, or taken away from, something else (and so what was added 
or taken away must have been nothing). But on the other hand if they have 
size, they will be infinite in size: each thing will have size and bulk, and one part 
of it will be separated from another, and the same will apply to the next part, 
the part next to it, and so on ad infinitum (and so they will be infinite in size) 
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The arguments of Melissus deal with both pairs of oppo- 
sites, ‘the one’ and ‘the many’ (as in Zeno) and ‘what is’ 
and ‘what is not’ (as in Parmenides). In Fr. 8 (2 ff.), for 
example, Melissus considers the hypothesis ‘that there are 
many’, and rejects it on the grounds that the absurd con- 
clusion follows that ‘if there were many, they would have to 
be such as I say the one is’ (2, cf. also 6). But we may remark 
that he adduced this argument for the constructive purpose 
of proving that ‘there is only one’. He explicitly claims this 
argument to be one of a series of evidences or proofs that 
‘there is only one’ (see Fr. 8(1): &t&p koi T&Se onusia) as if 
he assumed that there were only these two alternatives, ‘the 
one’ and ‘the many’, so that to demonstrate the truth of ‘the 
one’ it was sufficient to demonstrate the falsity of ‘the many’. 

The way in which Melissus treats the opposition between 
‘what is’ and ‘what is not’ is also worth noting. Thus Fr. 7 
begins, in the manner of Parmenides’ Fr. 8, by stating a 
number of attributes of ‘what is’. ‘Thus it is eternal and 
infinite and one and all alike. And it could not perish, nor 
become greater, nor be arranged differently, nor does it feel 
pain or distress.’ The assumption on which the argument 
establishing these points depends becomes clear as he goes 
on: ‘For if any of these things happened to it, zt would no longer 
be. For if it is altered, then what is is necessarily not ópoiov 
(*alike", or here, rather, “the same") but that which was 
before, perishes, and that which is not comes into being.’ Change 
of any sort is rejected on the grounds that ‘what is not’ would 
come to be.* Asin Parmenides, in fact, ‘what is’ and ‘what is 
not’ are treated as exhaustive alternatives, although the 
former is taken in the sense of unalterable existence, and the 
latter in the sense of total non-existence. Finally, the argu- 
ment in Fr. 8 takes a similar form and is particularly interest- 
ing because Melissus takes ‘the many’ to refer to physical 
objects and explicitly considers some of the changes to which 


1 Cf. also Fr. 7 (5): ‘Nor could what is whole (vyiés) feel pain; for what is 
whole, and what is, would be destroyed, and what is not would come to be.’ 
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they are subject, such as changes of temperature, the slow 
erosion which wears away even the hardest substances, and 
so on (Fr. 8 3). Yet he in no way alters his previous assump- 
tions, stating once again (Fr. 8 6) that ‘if it changed, then 
what is perished and what is not came to be'. All change is 
interpreted, as before, as a coming to be of ‘what is not’ from 
‘what is’, and this includes, for example, changes of tem- 
perature, in which a hot thing becomes cold or vice versa.! 
As with Parmenides, physical objects cannot be said to ‘be’, 
in the sense of ‘exist unalterably’, and so (the argument runs) 
they cannot be said to exist at all. 

Certain general comments should now be made concern- 
ing the arguments which we have considered so far. First, the 
theories with which they deal are obviously extremely im- 
precise. This is equally true of the ‘hypotheses’ which the 
Eleatics wished to refute (e.g. ‘the many’) and of those for 
which they wished to gain acceptance (‘the one’, ‘totv’). 
Most of their arguments are concerned not with propositions, 
with clearly defined subjects and predicates, but with vague, 
general concepts, and yet those arguments were conducted as 
if those hypotheses were propositions which must be either 
true or false. Secondly, some of their arguments appear to 
rely on certain oversimplified, or mistaken, logical assump- 
tions. It might be said that the Eleatics were slowly progres- 
sing towards satisfactory principles of Contradiction and 
Exclusion. Zeno attempted to refute ‘the many’ by showing 
that certain pairs of contraries belong to it. Yet to judge from 
some of his reported arguments, he did not always specify at 
all clearly in what sense or respect the contraries in question 
were shown to be predicated of ‘the many’, and it may be 
that he was not fully aware that both the contrary terms 
‘limited’ and ‘unlimited’ (for example) may, in certain 
circumstances, be predicated of the same subject without self- 


1 It is striking that in Fr. 8(3) Melissus says of things that change that ‘what 
was, and what is now, are in no respect alike’ (oü8tv dyoiov), as if no alternatives 
were possible apart from complete identity and complete difference. Cf. also 
the use of ópoiov in Fr. 7 (2). 


IIO 


DIFFERENT MODES OF OPPOSITION 


contradiction (e.g. in different respects). Again whereas by 
the Law of Excluded Middle it is necessary that either a pro- 
position (p) or its contradictory (not p) is true, the Eleatics 
seem to have assumed, in some of their arguments, that a 
similar principle holds good of contrary propositions, indeed 
contrary ‘hypotheses’, as well. Thus Parmenides insisted on a 
choice between ‘it is necessary that it should be’ and ‘it is 
necessary that 1t should not be', and Melissus, too, appears to 
assume that ‘it is’ (in the sense of unalterable existence) and 
‘it is not’ (in the sense of unalterable non-existence) are 
exhaustive alternatives. Again Zeno and Melissus evidently 
believed that ‘the one’ and ‘the many’ are true alternatives, 
that is that one or other hypothesis must be true. It may be 
suggested, then, that in their arguments relating to existence 
and plurality, the Eleatics tended to employ oversimplified 
principles of Contradiction and Exclusion, to assume (1) that 
opposites are mutually exclusive in whatever sense or respect 
they may be predicated of a particular subject, and (2) that 
they are exhaustive alternatives—that of a pair of contrary, 
as of contradictory, propositions, either the one, or the other, 
must be true. 


ARGUMENTS BASED ON OPPOSITES IN THE 
PERIOD OF THE SOPHISTS 


The original writings of the sophists are almost entirely lost 
to us, and the interpretation of many aspects of their thought 
remains very largely conjectural. Yet we have fairly good 
information, from Plato and other sources, concerning some 
of the theses involving pairs of opposite terms which were 
maintained by various thinkers in the late fifth and early 
fourth centuries, and in the case of Gorgias’ treatise On 
What is Not or on Nature we can reconstruct with some prob- 
ability the detailed arguments which one sophist used to 
establish or recommend the paradoxical thesis that ‘nothing 
exists’. We may begin by considering some of the evidence 
which shows how certain dilemmas involving such pairs of 
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terms as one and many, ‘what is’ and ‘what is not’, continued 
to perplex various thinkers in the period before Plato. 

The dilemma of the one and the many is, of course, Eleatic in 
origin, but that other pre-Platonic thinkers found the prob- 
lems raised by this pair of opposites difficult to circumvent is 
apparent from passages in both Plato and Aristotle. At Ph. 
185b 25 ff. Aristotle reports that some thinkers were puzzled 
how several predicates may be asserted to belong to a single 
subject. ‘Even the more recent of the ancient thinkers were 
thrown into confusion’, Aristotle says, ‘lest the same thing 
should turn out for them to be both one and many’, and he 
goes on to describe some of the expedients which were used to 
escape this dilemma. ‘So some, like Lycophron, omitted the 
word “‘is”’, while others changed the form of their expression, 
saying not that “the man is white” (Aeukós éotiv), but that 
* he-has-been-whitened"* (AeAeUko»raa) . . . lest if they add the 
word “is” they should make the one many’, and Aristotle 
concludes (b 34 ff.): “On this subject, then, they were already 
getting into difficulties, and admitting that the one was many, 
as if it were not possible for the same thing to be both one and 
many, so long as these (that is the many") are not opposites.’ 
Then Plato, too, refers to the problem of the one and the 
many in its simplest form in several passages, notably in 
Sophist 251 a—c.! There the Eleatic Stranger remarks that the 
same thing may be designated by a great variety of names, 
and adds that this provides ‘entertainment for the young and 
those of their elders who have taken to learning late in life. 
Anyone can take part in it and protest at once that the many 
cannot be one nor the one many: and indeed they enjoy for- 
bidding us to say that a man is good, but we must say only 
that good is good and man is man.’ Now Plato mentions this 
problem here, as elsewhere, only to dismiss it as trivial.? Yet it 
is clear from the attempted solutions to the problem which 


1 Cf. Prm. 129cd, PAlb. 14cd. 

* For Plato, the real problem of ‘the one and the many’ is that of the rela- 
tionship between a single Form and the many particular things in which it is 
present (e.g. Phib. 15b). 
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Aristotle mentions, that some thinkers felt constrained to 
propose quite far-fetched linguistic expedients to avoid 
having to call one thing many. But it is only if we assume 
that ‘one’ and ‘many’ may not, under any circumstances, both 
be truly predicated of the same subject, that there is any 
problem here at all. The history of this dilemma provides, in 
fact, a striking illustration of the perplexities caused by the 
use of pairs of contrary predicates before Plato himself 
clarified the question of the nature of contradiction in the 
Phaedo, Republic and Sophist. 

The question of how or in what sense ‘what is’ can be said 
to come to be from ‘what is not? is another problem which 
caused great difficulty long after it was first raised by Par- 
menides. Two texts are worth considering in this connection. 
First, there is a report in Sextus Empiricus concerning the 
theory of one Xeniades of Corinth (M. vu 53, DK 81), ac- 
cording to which Xeniades maintained that ‘everything 
which comes to be comes to be from what is not, and every- 
thing which is destroyed is destroyed into what is not.’ Faced 
with the dilemma of whether ‘what is’ comes to be (a) from 
‘what is’, or (b) from ‘what is not’, Xeniades apparently chose 
the alternative which Parmenides had described as incon- 
ceivable, that it comes to be from ‘what is not’. Yet (if we 
may assume that Sextus’ brief report is not quite misleading) 
it would seem that Xeniades still did not explicate the prob- 
lem by analysing the two terms which had been treated as 
incompatible and exhaustive alternatives and showing in what 
sense ‘what is’ may be said to come to be from ‘what is not’: 
on the contrary, he evidently stated his own view in the terms 
in which the choice had been presented by Parmenides, and 
left the apparent paradox that ‘what is’ comes to be from 
‘what is not’ quite unexplained. Then a text in Aristotle, 
Metaphysics K 6, suggests that in order to avoid being com- 
pelled (as they thought) to say that something (white) came 
to be from ‘ what is not’ (i.e. not-white), some thinkers claimed, 
paradoxically, that a thing which became white was both 
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not-white and white in the first place (1062b 26 ff.).1 Yet like 
the problem of the one and the many, this problem, too, 
seems to have arisen largely because the terms &ori and ouk 
tot: were taken to be incompatible in whatever sense they 
were predicated of a particular subject.” 

The problem of false statement may be considered a special 
instance of the dilemma of ‘what is’ and ‘what is not’, for in 
Greek óvra and ut óvra may refer not only to what is and 
what is not, but also to what is, or is not, true. Once an 
admission had been obtained that it was impossible to de- 
scribe or conceive ut) óvra in the sense of what is completely 
non-existent, the conclusion was sometimes drawn that it was 
impossible to make false statements. Some passages in Plato 
illustrate the arguments in question and suggest that at one 
period, at least, the problem was one which caused quite 
widespread difficulty. In the Cratylus (429d), for instance, 
Socrates mentions the view that false statement (wevófj 
Aéyelv, equated by Cratylus with un Tà óvra A€éyeiv) is com- 
pletely impossible, and says that ‘there are many both now 
and in former times who assert this’. Again in the Euthy- 
demus (283 e ff.) Plato represents the brother sophists Euthy- 
demus and Dionysodorus arguing that it is impossible to lie or 
to contradict anyone, and again Socrates says that he has 
heard such an argument used often and by many people: 
‘indeed the followers of Protagoras used it a great deal, and 
others before him’ (286bc). Indeed in this dialogue Socrates 
goes on to turn the tables on his opponents and uses the same 
argument to compel them to admit not only that false state- 
ment, but also that false belief, and ignorance, are impossible, 


1 The text is difficult, but the thesis to which Aristotle refers is clear from the 
concluding remark at 1062b 29 f.: ote èk ph óvros ylyvoit’ äv kar éexelvous, 
el pt UTÑpXE AcuKov TO owTO Kal p Aeukóv (Ross’s text) (‘so that according to them 
it would be coming to be from what is not unless the same thing were both 
white and not-white’). 

2 Kerferd, p. 25, has pointed out that the use of the verb ‘to be’ as a copula 
continued to engage the interest of certain thinkers long after Plato: he instances 
Cicero, Tusc. Disp. 16 13, where when speaking of Crassus when he is dead we 
are asked to prefer the formula ‘Miser M. Crassus’ to the formula ‘ Miser est 
M. Crassus’. 
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and further that refutation and making a mistake are empty 
concepts. Finally, a passage in Aristotle's Topics (104b 20 f.) 
informs us that the Cynic Antisthenes was one of those who 
held that contradiction is impossible. Even if we should, no 
doubt, allow for a certain element of exaggeration in Plato's 
references to this dilemma, it seems clear that the problem of 
false statement, or saying ‘what is not’, was a third topic 
which caused several thinkers quite serious perplexities, at 
least until Plato himself clarified the nature of false statement 
in the Sophist (240d ff.), and once again the problem evi- 
dently arose from the tendency to treat the ambiguous évt« 
and ut óvra as incompatible and exhaustive alternatives in 
whatever sense the terms were used. 

It is apparent from references in Plato, Aristotle and else- 
where that certain dilemmas involving such pairs of terms as 
one and many, ‘what is’ and ‘what is not’, caused serious 
difficulties to certain thinkers in the late fifth or early fourth 
century. But in one case we have extensive texts which pur- 
port to contain the original arguments which one sophist 
propounded on the topic of ‘what is’ and ‘what is not’. We 
have two quite detailed and apparently independent ac- 
counts of the arguments in the work of Gorgias known by the 
title On What is Not or on Nature, namely those in Sextus 
Empiricus (M. vu 65 f., DK 82 B 3) and in the pseudo- 
Aristotelian De Melisso, Xenophane, Gorgia.! The relative value 
of these two reports is disputed, and both of them have 
evidently reformulated Gorgias argument to a greater or 
lesser degree. On some points, however, there is clear and 
definite agreement between the two versions, and together 
they provide some rcasonably reliable evidence concerning 
both the content and the form of the original argument. 

Gorgias’ thesis is stated in de MXG (979a 12 f.) as follows: 

1 979a 11-980b 21 (from Diels's text, 3). Widely differing views have been 
taken by scholars on the purpose of Gorgias’ treatise and on the value of the 
arguments he uses; see especially H. Gomperz, 1, pp. 1-35; Nestle, 1, pp. 551 ff. 


Calogero, 2, ch. 4; Gigon, 2, pp. 186 ff. ; Bux, pp. 402 ff.; Kerferd, pp. 3 ff.; and 
Brócker, pp. 427 ff. 
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*he says that nothing exists; but that if it exists, it is unknow- 
able; and that if it exists and is knowable, it still cannot be 
indicated to others’, and Sextus describes the same thesis 
using rather more technical terminology. What particularly 
concerns us here, however, is the type of argument used to 
prove the first part of the thesis, that ‘nothing exists’, and 
here, too, our sources agree in the main in the form of argument 
which they attribute to Gorgias. This consists in refuting a 
thesis by first stating a number of alternatives one of which 
must be true if the thesis itself is true, and then demolishing 
each of these alternatives in turn, and the likelihood that 
Gorgias did indeed use this type of argument in this context is 
considerably strengthened by the evidence of the Helen and 
the Defence of Palamedes, two speeches which are now generally 
accepted as genuine works of Gorgias, in both of which a 
similar procedure of argument figures quite prominently.! 
Thus according to de MXG 979b 20 ff., Gorgias refutes the 
thesis that ‘it is’ by arguing that ‘if it is, it is either (A) un- 
generated, or (B) generated’, and then refuting each of these 
alternatives in turn. A similar method is applied again at 
979b 27 ff. in demolishing one of these two alternatives, 
namely that it is generated (B), for there both the alternatives, 
(B1) that it is generated from what is, and (B2) that it is 
generated from what is not, are-considered and rejected in 
turn. 

The validity of this argument depends on whether the 
alternatives which are considered are indeed such that one of 
them must be true if the thesis is true, i.e. on whether the 
alternatives are exhaustive. Both our sources agree that 

1 Thus in the Helen (DK 82 B 11) Gorgias takes four alternative explanations 
of why Helen acted as she did, and then shows that whichever explanation is 
adopted, Helen should not be held guilty. Similarly at many points in the 
Defence of Palamedes (DK. B 11a) Palamedes is imagined as putting before his 
judges a set of alternatives relating to his case, and then showing his innocence 
whichever alternative is adopted (see further below, pp. 120 f.). On the general 
similarity between the argumentation in the speeches and that which is used in 


On What is Not, see especially H. Gomperz, 1, pp. 22 ff.; Gigon, 2, pp. 190 f., and 
most recently, Segal, pp. 99 and 115. 
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Gorgias referred to such pairs of opposites as ‘generated’ and 
*ungenerated' (or ‘eternal’), ‘one’ and ‘many’, ‘what is? 
and ‘what is not’, but the sense in which the last two pairs of 
terms, particularly, were taken, was generally quite indefi- 
nite.! Like the Eleatics, in fact, Gorgias appears to have 
assumed that ‘one’ and ‘many’, ‘what is’ and ‘what is not’ 
are incompatible alternatives in whatever sense or respect they 
are taken. Yet while Gorgias’ argument clearly owes a good 
deal to those of the Eleatics, in some features it differs from 
any of the arguments which we have considered so far. 
First the form in which the alternatives were presented by 
Gorgias raises a problem. While both our sources agree that 
he referred to such pairs as ‘generated’ and ‘ungenerated’, 
Sextus’ version sometimes mentions a third alternative, which 
consists of both the opposite terms taken together: thus at 
Sextus, M. vir 66 the alternatives are either ‘what is’ or ‘what 
is not’ or ‘both what is and what is not’, and in 68 ‘eternal’ 
or ‘generated’ or ‘eternal and generated at the same time’. If 
Sextus’ version is correct, it seems to imply a modification of 
the assumption that a pair of opposites by themselves con- 
stitutes an exhaustive choice, even if on both occasions the 
addition of the third alternative in Sextus’ version turns out 
to be simply a formal point. To judge from 75, Gorgias did 
not consider in what different senses or respects ‘what is not’ 
(e.g. “what is not X") and ‘what is’ might both be said to exist: 
rather he argues that if both what is not and what is exist, 
then what is not is equivalent to what is, in so far as its being 
is concerned, and so neither of them will exist. Again no new 
argument is adduced to refute the third alternative ‘eternal 
and generated at the same time’ mentioned in 68 and 72. On 
the contrary this alternative is demolished simply by assert- 
ing that the opposites are incompatible (if it is eternal, it is 
not generated, and vice versa, 72), and again the introduction 


1 The vagueness of the term tò öv in particular is reflected in the disagree- 
ment among scholars as to how it should be interpreted and translated (whether 
as ‘Being’ or ‘what is’). See, for example, Kerferd, pp. 6 ff. 
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of a third alternative does not lead to a consideration of the 
different respects in which ‘eternal’ and ‘generated’ may both 
be predicated of ‘what is’ (that is, of things which we say 
exist). 

Then, too, Gorgias’ argument differs from those we con- 
sidered from the Eleatics in its ostensible purpose. Whereas 
Zeno and Melissus had set out to refute the hypothesis of ‘the 
many’ in order to recommend or establish the Parmenidean 
‘one’, Gorgias used similar arguments to demolish both ‘the 
many’ and ‘the one’, both the hypothesis that ‘it is generated’ 
and the hypothesis that ‘it is ungenerated’, in order to 
establish the essentially negative thesis that ‘nothing exists’. 
The ostensible conclusion of On What is Not is clear, but the 
question of Gorgias’ real intentions in this treatise has been 
much debated, and in particular the view has been put for- 
ward that the whole work is merely a rhetorical exercise like 
the Helen or the Defence of Palamedes.! Yt seems most probable 
that the Helen is indeed intended primarily as a rhetorical 
piece: Gorgias himself calls it his taiyviov or ‘trifle’ (21). 
But the subject-matter of On What is Not is not that of a 
forensic speech but a threefold thesis concerning what is, what 
can be known, and what can be communicated, and this 
marks it out as a quite different case. On the evidence we 
have, both internal and external,? there seems no reason to 
doubt that Gorgias intended his treatise to be a serious, even 
if a primarily destructive, contribution to the discussion of 
these problems. The conclusion he reaches is paradoxical, but 
no more paradoxical than that proposed by Parmenides in 
the Way of Truth. And as regards the arguments by which 


1 E.g. H. Gomperz, 1, pp. 1 ff. and 33 ff., and for a discussion of other views 
see Untersteiner, p. 163, n. 2. Kerferd, p. 3, has recently argued forcefully for 
the interpretation that On What is Not is a serious philosophical work: ‘Its 
general thesis might conceivably amuse those to whom all attempts at philo- 
sophy are inherently absurd, but such persons could hardly be expected to work 
through the difficult arguments which make up the contents of the work. The 
view that it was purely a rhetorical exercise is no more plausible.’ 

2 Gigon, 2, pp. 167 f, has pointed out that none of the ancient authorities 
regarded On What is Not as a mere ‘trifle’. 
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Gorgias establishes the first part of his thesis, it is clear, first of 
all, that he saw the possibility of combining the arguments of 
the Eleatics with those of their opponents. Indeed the author 
of de M XG draws attention to this himself (979a 13 fL.) : ‘In 
proving that nothing exists, he combined what had been said 
by others who, in speaking about things that are, seemed to 
assert contrary opinions, some trying to prove that it is one 
and not many, others again that it is many and not one, and 
some that the things that are are ungenerated, and others 
that they are generated.! But although Gorgias evidently 
realised how he might exploit various arguments which dif- 
ferent philosophers had put forward on these topics, there is 
nothing to suggest that he saw how to escape the dilemmas 
which those arguments posed. The first part of his treatise 
deals with problems which had been raised by the Eleatics, 
and it carries the discussion of those problems a step further 
in that it shows how Eleatic arguments could be used against 
Eleatic theses, just as much as against the theses of their 
opponents? But though Gorgias explored the difficulties 
raised by Eleatic arguments, he did nothing to resolve them: 
indeed it is very doubtful whether he, or any other philosopher 
of this period, clearly understood the assumptions on which 
such arguments were based or would have been able to 
resolve the dilemmas which they presented. 

'The discussion of philosophical issues revolving round the 
one and the many, what is and what is not, was not the only 
context in which the Eleatic techniques of putting a choice 

1 At 979a 22 f. de M.XG refers specifically to Zeno and Melissus: “some theses 
he (Gorgias) tries to prove by following Melissus, others by following Zeno’. 
And even what this writer calls Gorgias’ ‘own proof’ (f&iov. . .&mó8eitiv, 979a 
23 f.) resembles the arguments of the Eleatics in this, that it too involves the 
opposite pair ‘what is’ and ‘what is not’. 

2 Brócker has suggested that Gorgias’ arguments are directed specifically 
against the Eleatic conception of Being and further that by implication they 
establish ‘the opinions of mortals’ as against the Eleatic Way of Truth (Bxócker, 
p. 438). But this goes far beyond anything that Gorgias actually says in On 
What is Not. Rather the thesis that ‘nothing exists, and if it exists, it is unknow- 
able, and if it exists and is knowable, it cannot be communicated’ is a quite 


general ontological and epistemological thesis which does not appear to be 
directed solely against the Eleatics. 
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between opposite alternatives, and of supporting a thesis by 
refuting the opposite (usually contrary) thesis, were employed 
in the period before Plato. Similar techniques were also 
commonly used in the broader context of rhetorical argu- 
ments which aimed at persuasion rather than anything ap- 
proaching a formal proof, where, of course, they are extremely 
effective. To put a choice between alternatives that are 
opposite, but not exhaustive, is formally incorrect, and equally 
the refutation of a thesis does not necessarily imply that the 
contrary thesis is true: yet in the field of rhetorical arguments, 
where the aim of the speakcr is not to give a formal demon- 
stration, but merely to convince an opponent, such tech- 
niques have considerable persuasive force. Gorgias’ Defence 
of Palamedes, for example, provides many instances of the use 
of arguments involving opposites in a purely rhetorical con- 
text. In his speech of defence, Palamedes is imagined putting 
a series of alternative questions to his judges, and with each of 
the alternatives which he mentions, he shows or attempts to 
show either that the suggestion is quite improbable, or that if 
it is true he should be considered innocent. He begins with a 
series of what are quite unexceptionable questions about how 
the act of treason of which hc is accused was supposed to have 
been committcd, asking, for instance, whether the bribe 
which he was supposed to have received was brought by 
many men, or by one (9), by day or by night (10). Then did he 
commit the crime alone, or with accomplices (11 f.)? But to 
undertake this crime was not the work of one man. Who, 
then, were his accomplices, free men or slaves? But if free men, 
then his judges should know about it themselves, and indeed 
be implicated with him. On the other hand it is surely 
incredible that he used slaves as accomplices, for they would 
denounce him, either willingly in the hope of their freedom, or 
under compulsion. So much for one series of alternatives which 
Palamedes puts: but later with a similar question he is 
patently guilty of sharp practice. He asks (22 ff.) whether his 
accuscr accuses him from exact knowledge or from supposition 
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(eiðs aKpiBdds 1] 6o&&gov). The first alternative is rejected on 
the grounds that no first-hand evidence has been brought. 
But then he argues that mere supposition is insufficient 
foundation for an accusation. But while in the original 
question (22), we understand ‘suppose’ (Bo£&gow) to refer to 
anything short of perfect knowledge, when these two are put 
as alternatives, yet when he comes to consider the possibility 
that they accuse him from supposition in 24, ‘supposition’ is 
there contrasted not with ‘exact knowledge’ but with ‘know- 
ledge’ (unqualified) and it is taken to be quite untrust- 
worthy. Finally, a different type of argument, but one also 
involving opposites, occurs at 25. There Palamcdes says that 
he is accused both of cogía (a term which means both wis- 
dom and cleverness, though it is in the latter sense that it is 
taken here), and of pavia (folly), of copia in that he was 
crafty in carrying out his crime, and of povía in that he 
betrayed his country, thereby harming his friends and 
benefiting his enemies. But these two, he says, are ‘most 
opposite’ (fvavric rara), and it is impossible for the same 
man to possess both attributes. How then, he asks, should 
they believe the accusation of someone who ‘asserts opposite 
things about the same subject and before the same men"? 
Here, quite apart from the evident equivocation in the use of 
the term cogía, Palamedes has not, of course, shown that his 
accusers have formally contradicted themselves: indeed this 
is not generally the aim of such arguments, which is, rather, 
merely to suggest, as plausibly as possible, that there is some 
inconsistency in the arguments used by thc opposing side. 
Here, too, then, we find an argument involving opposites 
used for persuasive, rather than demonstrative, purposes, 
and there are, of course, many other passages in both philo- 
sophical and other writers which illustrate the usc of what 
Aristotle calls the témos k T&v évavtiwv both in the pre- 
Platonic period and later. 

Finally, a note should be added on certain other typical 
controversies which originate in the pre-Platonic period, 
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which were carried on largely as debates between two 
extreme alternatives, even though (unlike that between *the 
one’ and ‘the many’) they do not involve pairs of opposite 
terms. Two such controversies are worth mentioning par- 
ticularly, (1) that between Reason and Sensation, and (2) 
that between Ndyos (Convention) and ®vois (Nature).! In 
neither case are the two terms contraries, and yet the argu- 
ments were sometimes conducted as if the two points of view 
were mutually exclusive and exhaustive alternatives. 

(1) First there is the dispute between the rival claims of 
reason and sensation to furnish knowledge. We should say, 
no doubt, both of the judgements derived from abstract 
reasoning and of those based on the evidence of the senses, 
that they may be either true or false: we may make mistakes 
in mathematical calculations, as in interpreting sense-data, 
although our method of verifying our judgements and our 
criteria for accepting them as true vary in either case. But at 
different stages in Greek thought we find expressions of the 
two extreme positions, (a) that reason alone furnishes true 
knowledge and that aio®nois (sense-perception or sensation) 
not only fails to do so but is znherently misleading, and (b) that 
sense-perception alone provides true knowledge. Both views 
may be illustrated briefly. (a) Parmenides Fr. 7, for example, 
contrasts reason and sensation, but it does much more than 
this, for Parmenides recommends not only that we should use 
reason but also that we should reject the evidence of the senses.? 
A similar theme is taken up by Melissus, who at the end of his 
discussion of the evidence of the senses in Fr. 8 puts it that ‘it 
is clear, then, that we did not see correctly’ (5fjAov Toívuv 
OTL OUK óp9Gs Ewpdpev). Melissus evidently adopts this posi- 
tion because the things we perceive are subject to change, 


1 Other important antitheses which also tend to be treated in a similar way in 
the period before Plato, especially, have been discussed by Heinimann, 1, under 
the headings ‘Wort und Tat’, ‘Benennung und Wirklichkeit’, ‘Schein und 
Sein’. 

? ‘Do not let habit, born of experience, force you to let wander your heedless 
eye or echoing ear or tongue along this road, but judge by reason... 
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and do not, therefore, fulfil his criteria for ‘what is’, but we 
should observe that his conclusion is not that we perceive 
things zmprecisely (he might have said oUk &kpiB Hs éwoduev) 
but that we perceive them incorrectly (ouk 6986s) which 
seems to imply that sensation 1s positively misleading. And 
then too in the sophists we find attributed to Xeniades the 
view that all gavtacia (including probably both what 
is perceived and what is imagined) is false (Sextus, M. vu 
53, DK 81). But (b) that sense-perception alone provides 
true knowledge and is indeed infallible is the position of 
Protagoras, as reported and interpreted by Plato and 
Aristotle, at least.! Running through early Greek epistemo- 
logical discussions, then, there 1s a certain tendency to treat 
the problem of knowledge as a debate between extreme alter- 
natives, namely that appearances are true, and that they are 
radically misleading.? The two modes of cognition, reason 
and sense-perception, were often contrasted as alternatives: 
those who boosted the claims of the one to give knowledge 
tended to ignore the claims of the other, or even to denounce 
it as quite fallacious, and, indeed, a similar tendency re- 
appears in some of Plato's discussions of epistemological 
problems.? 


1 In the 7Aeaetetus 152a ff., for example (when 'Theaetetus has just suggested 
equating knowledge with sensation or sense-perception), Socrates cites the dic- 
tum of Protagoras that *man is the measure of all things, both of the things that 
are, that they are, and of the things that are not, that they are not’ and goes on: 
* He puts it in some such way, does he not, that each thing is for me such as it 
appears to me, and is for you such as it appears to you?' He cites the case of 
two persons one of whom feels cold while the other does not, whcn the same 
wind is blowing on both, and he concludes that according to Protagoras’ view 
‘sensation is always of what is, and, as knowledge, is infallible’ (ato6nois apa tot 
dvtos def éoiv Kal dweubss ós Emo] ooa, 152c 5 f.). See also Cra. 385e f. and 
Arist. Metaph. 1062b 13 ff. 

2 There are, of course, important exceptions to this general rule. Democritus, 
for one, acknowledged both reason and sensation as forms of knowledge, the 
former ‘genuine’, the latter ‘obscure’ (Fr. 11: if Fr. 125 is authentic, he also 
recognised that mind is, to some extent, dependent on the senses). 

3 Cf. the argument in the Phaedo, 65a ff., in which it is suggested that sensa- 
tions are positively misleading. Socrates puts the question ‘do sight and hearing 
have any truth-and-reality for men (&pa Éyei dAf9eáv Tiva óyis te Kal eor) 
ois &vOpdtrots), or, as the poets are always telling us, do we neither hear nor see 


123 


POLARITY 


(2) Then vópos and qUcis were also sometimes taken not 
merely as rival, but as alternative, theories, in various con- 
texts, not only in ethical discussions, but also in epistemo- 
logical theories, theories of language and accounts of the 
origin of civilisation.! The way in which the two points of 
view were sometimes contrasted may be illustrated, for 
example, from Plato’s Cratylus, where Hermogenes and 
Cratylus hold a vóuo- and a gvoei-theory of language re- 
spectively. Cratylus’ view is that names are naturally right, 
i.e. that they are suited to the objects to which they refer, and 
he also denies that whatever people call a thing by conven- 
tion is its name (383ab). Hermogenes, on the other hand, 
adopts the view that names are right by convention alone: ‘It 
seems to me that whatever name anyone attaches to any- 
thing is correct; and if again he changes it for another name 
... the second is no less correct than the first was’ (384d 2 ff.). 
As stated here, the two views are extremes: against the pússi- 
theory it might be objected that different names are used in 
different languages to refer to the same thing (cf. 383b), but 
equally against the vóuc-theory it might be urged that names 
are not completely arbitrary, as Hermogenes makes out. 
True, in the course of this dialogue both theories of language 
are investigated quite thoroughly, and on the main question 
of how we obtain knowledge, the.view expressed by Socrates 
at the end of the Cratylus represents a new departure break- 
ing away from both theories which had found some ‘rightness’, 
whether ‘natural’ or ‘conventional’, in names themselves.2 Yet 
it is striking that the original problem in this dialogue is pre- 
sented in the form of a dilemma. When at 383a Hermogenes 
anything exactly?’ (otr’ dkoúopev áxpiBig ovSiv ote ópGuev) and then suggests 
that the soul is actually deceived by the body (é&crror&roi 65b 11) and lays hold 
on truth in reasoning (êv 1 Aoyí;ec9o1) alone. 

1 See the full discussion of the history of vópos and ọúois and of the various 


contexts in which this antithesis was used in Heinimann's special study (1), and 
cf. also Pohlenz, 2. 

? At the end of the Cratylus Socrates argues forcefully that to obtain know- 
ledge we must first study things themselves, not their names: see especially 


435d fF. 
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invites Socrates to join their discussion, he and Cratylus have 
reached an impasse: they each maintain quite different 
views on the ‘rightness’ of names, and Hermogenes! per- 
plexity (to which he refers at 384a and again at 384c f.) 
arises, in the main, from the fact that he takes these views to 
be the only possible alternatives.! As with Reason and Sensa- 
tion, so too with Nature and Convention, one may conclude 
that (like the arguments of the Eleatics and other philo- 
sophers which involved such opposites as ‘the one’ and ‘the 
many’) the debate was often carried on as if a choice had to be 
made between the two terms (and between the two extreme 
points of view they were taken to represent) .? 

I may now recapitulate briefly the main types of argu- 
ments involving opposites which we find used in the pre- 
Platonic period. First there is the putting of a choice 
between opposite alternatives in order to force an admission 
(as, for example, in Parmenides and Melissus); second the 
proof of a thesis by refuting the opposite (usually contrary) 
thesis (as notably in Zeno and Melissus) ; third the refutation 
of a thesis by showing that opposite (again usually contrary) 
consequences follow from it (Zeno) ; and fourth the refutation 
of a thesis by first stating certain alternatives one of which 
must be true if the thesis is true and then disproving each of 


1 This is suggested, for example, by the way in which Hermogenes puts his 
case at 384d 6 ff.: où yap púoei Exdote TepuKévar Svopa ovdev oUteví, GAAG vóc 
kal 201 T&v eicdvtwv te Kal xaAovvTwv (‘it is not by nature that any name 
belongs to any thing at all, but by convention and the custom of those who are 
accustomed to name it’). 

2 Additional evidence concerning the way in which the argument between 
Nature and Convention led to paradoxes and dilemmas comes from Aristotle. 
At SE 173a 7 ff. he describes the use of the two standards of Nature and Con- 
vention as ‘a most extensive topic for forcing your opponent into paradoxes’. 
These two, he says, are opposites (é€vavtia) and it is possible to trap your op- 
ponent into making paradoxes by countering the statements which he makes 
from one point of view with statements in which the other point of view is 
adopted. It is especially interesting that Aristotle should recommend the deliberate 
use of the antithesis between Nature and Convention in order to lead an op- 
ponent into paradox, but it is apparent that in so doing he is following a com- 
mon earlier tendency to contrast these two points of view. Indeed Aristotle not 
only cites an example of the argument from the Gorgias (482e f.), but goes on 
to say that ‘all the older writers’ supposed that paradoxes resulted in this way 
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these alternatives in turn (Gorgias). Certain criticisms 
apply to the majority of the arguments which we have con- 
sidered. (1) It was generally the case that the terms used in 
such arguments were quite equivocal, e.g. ‘it is’, “the many’. 
(2) It seems that certain ‘hypotheses’ were often treated as 
though, like propositions, they must be either true or false. 
(3) The relationships between opposites of different sorts 
were evidently sometimes misconceived or oversimplified. 
Thus (i) it was sometimes assumed that a ‘hypothesis’ had 
been shown to be self-contradictory when it had been shown 
that contrary attributes belong to the same subject (without 
regard to the respect or relation in which those attributes 
were said to belong). Again (ii) a choice was often put 
between opposites that are not, in fact, exhaustive alterna- 
tives.! And (iii) it was sometimes too readily inferred from 
the refutation of a thesis that the contrary is true. In such 
cases the arguments are formally invalid, although they un- 
doubtedly have some persuasive force (and as we shall see 
later, similar arguments are not only used, but recommended, 
by Aristotle, for rhetorical purposes). As yet, however, no 
explicit analysis of the relationships between different types 
of opposition had, so far as we know, been undertaken. Even 
though quite a number of terms are used by different pre- 
Platonic authors to refer to opposites in general (they include 
&vTíos, EvavTios, UTTevavtios and &vrí&£oos)? these terms are 

1 We noted, however, that Gorgias may have been aware of some of the formal 
objections to which the typical Eleatic disjunctive question, putting a choice 
between a pair of opposite alternatives, is open: at least, if Sextus’ version of 
the arguments in On What is Not is correct, he sometimes introduced in his 
questions a third alternative, consisting of both opposites together. 

? áviíos and évavtios are used already in Homer generally in a local sense, 
‘face to face’ (usually of persons, e.g. of opposing armies as at I]. 11 216, but 
sometimes of things, as of two promontories facing one another across the en- 
trance to a harbour, Od. 10 89), but &vríos is first used in a cosmological con- 
text by Parmenides in the Way of Seeming (Fr. 8 55 and 59, referring to Light 
and Night), and both évavtios and Urevavtios are used by the medical writers 
in the context of the theory that opposites cure diseases caused by opposites (e.g. 
VM ch. 13, CMG 1,1 44 20 and Flat. ch. 1, CMG 1,1 92 8). &vrí£oos occurs 


first in Heraclitus Fr. 8 (see above, p. 97) and thereafter is common in Ionic 
Greek. 
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not strictly defined, nor is this richness in vocabulary ex- 
ploited, at this stage, in order to refer to different kinds of 
opposites. In particular there is no evidence that the 
important distinction between contrary and contradictory 
opposites had been explicitly drawn, and indeed many of the 
paradoxes and dilemmas common in this period arose, as we 
have seen, from a failure to draw this distinction, and a ten- 
dency to treat all opposites as incompatible and exhaustive 
alternatives. What we have to consider next, then, is how far 
Plato went towards a satisfactory analysis of the different 
modes of opposition. 


PLATO 


I have suggested that certain of the arguments put forward by 
the Eleatics and others in the period before Plato depend on 
an unquestioned assumption that such pairs of opposites as 
one and many, being and not-being, are necessarily incom- 
patible and exhaustive alternatives. Plato himself was re- 
sponsible for drawing certain important distinctions between 
different types of opposites, for clarifying the problem of con- 
tradiction, and, in particular, for showing that apparently 
contradictory statements in which a thing is asserted both to 
be (in some sense) and not to be (in some other sense) are not 
contradictions at all. But before discussing Plato's contri- 
butions to the analysis of opposites, we should first draw 
attention to various passages, particularly from the earlier 
dialogues, in which we find arguments similar in form to those 
which we have been considering in connection with earlier 
Greek philosophers. There are, of course, a great many occa- 
sions, in Plato's dialogues, when a speaker puts a question in 
the form of a choice between a pair of opposite alternatives 
and the fact that the question takes this form has little or no 
influence on the discussion of the topic in hand. Often, how- 
ever, the fact that a questioner puts a choice of this sort zs an 
important factor in the discussion, a move which enables him 
to gain certain admissions or to establish certain conclusions 
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(that is if his opponent is unwary and the fact that a third or 
further alternatives have been suppressed passes unnoticed). 
Sometimes the context in which a disjunctive question of this 
sort occurs is, for instance, an elenchus, where the argument 
has a primarily destructive purpose. On the other hand a 
similar technique of argument is also used in passages where 
Plato is advancing his own positive doctrines, e.g. in the con- 
text of the theory of Forms, and this raises more interesting 
problems of interpretation. We may begin by considering an 
example of the first sort, in which Socrates puts a series of 
alternative questions when conducting an elenchus. 

A well-known passage in the Protagoras (329c-332a) con- 
tains a remarkable discussion between Socrates and Prota- 
goras on the subject of virtue.! Protagoras asserts (329d 3 f.) 
that virtue is a single thing and that Justice, temperance, 
piety and so on are its parts. Socrates then asks (d 4 ff.) 
whether these parts are like the parts of a face or like parts of a 
piece of gold which do not differ from one another except in 
size. The alternatives, as Socrates puts them, are, one may 
say, whether the parts of virtue are identical or quite different. 
Yet a third alternative is also possible, of course, namely that 
the parts are neither the same as one another, nor yet quite 
different, but alike in some respects and different in others, 
and this alternative is not considered although it is the one 
which best describes the relationship between different sorts 
of virtues (which are not identical, but bear, as it were, a 
family resemblance to one another in so far as they are all 
virtues). At 329d 8 ff. Protagoras chooses the answer that the 
parts of virtue are like the parts of a face, and when Socrates 
puts it to him (330a 4 ff.) that the parts of virtue are, then, 
unlike one another, he agrees. There then follows a passage 
which has attracted considerable comment from scholars,? 

1 The passage has been discussed, for example, by Ranulf, pp. 94 ff. and 
Sullivan, pp. 13 ff. 

2 See most recently Sullivan, p. 14 (who points out that it is common enough, 


in ordinary conversation, to do what Socrates does here, use the contradictory 
(‘not just’) as the contrary (‘unjust’)), and Gallop, pp. 91 f. 
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for in it Socrates seems quite blatantly to confuse a contrary 
and a contradictory. He asks (330 c 4 ff.) whether justice is 
just or unjust, and Protagoras accepts the answer which 
Socrates supplies, namely that it is just (the possibility that 
justice itself is neither just nor unjust is not mentioned). 
Following up the previous admission that the parts of virtue 
are unlike one another, Socrates then puts it (331a 8 £) that 
justice, for example, is not ofov óciov &AX' olov uf] óciov (‘not 
like what is pious, but like what is not pious’) and he then 
suggests (a 9 f.) that piety, in turn, is ofov ut Sikaiov, &XX' 
&óikov aoa (‘like what is not just, but is, then, unjust’). Here 
again Protagoras fails to raise any objection, although ‘not 
just’ is apparently taken to imply ‘unjust’, and Socrates is 
allowed to continue unchecked. At 331 b 3 ff., then, Socrates 
concludes that his own view of virtue is correct, namely that 
‘justice is either the same as piety or most like it’ (ijo: 
TaÙTÓV. .. ù 6T1 ógoióraTov). Once again only the extreme 
alternatives seem to be taken into account. Once the possi- 
bility that justice and piety are opposites has been rejected, 
Socrates asserts that they are ‘identical or most alike’. The 
possibility that they may be alike in some respects, but un- 
like in others, is not considered. Yet the addition of the words 
Ñ 671 6yoidtatov in b 5 is remarkable, for they might have 
suggested to Protagoras how he might escape the dilemma 
which Socrates has posed, the choice between ‘identical’ on 
the one hand, and ‘quite different’ or ‘opposite’ on the 
other. Protagoras does not, however, exploit the possibility 
that an important distinction might be drawn between 
‘identical’ (tavtdv) and ‘most, or very, alike’ (611 Gyo1oTa- 
tov). Indeed he goes on first by granting that justice re- 
sembles piety ‘in a way’ (t1) (d 1 £), but then by qualifying 
this statement with remarks which indicate that he quite fails 
to appreciate the importance of the relationship of 'simi- 
larity’ as distinct from both ‘identity’ on the one hand, and 
‘opposition’ on the other. For he continues (d 2 ff.): ‘And 
indeed anything resembles anything else in some way or 
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other (auf) yé mn). Even the white resembles the black in a way, 
and the hard the soft, and the rest of those things that seem 
most opposite to one another.’ He ends (e 3 ff.) with a plea 
not to call things that have any point of resemblance ‘6po1a’, 
nor things that have any point of difference ‘&voyoia’. While 
Socrates, on the one hand, appears to insist on a choice 
between the two alternatives ‘identity’ and ‘opposition’, 
Protagoras, too, for his part, tends equally to assimilate the 
relationship of similarity to that of identity, and that of dis- 
similarity to that of complete difference, or opposition. 

This passage in the Protagoras contains several examples of 
arguments in which a choice is put between a pair of opposite 
alternatives that are not, in fact, exhaustive, but of course we 
need not suppose that Plato himself was in any way deceived 
by the arguments by which he makes Socrates deceive Pro- 
tagoras. Plato draws the distinction between not having an 
attribute, and having the contrary attribute, quite clearly in 
several passages in quite early dialogues, for example in the 
Symposium,! and in the Protagoras itself the existence of a cate- 
gory intermediate between a pair of contraries (e.g. ‘neither 
good nor bad") is twice referred to,? and it is, therefore, quite 
unlikely that he was unaware of the formal objections which 
might be raised against the move that Socrates makes at 331a 
9f. when he converts ‘not just’ to ‘unjust’. Yet if Plato 
deliberately ascribed to Socrates a series of, at best, ad 
hominem arguments in this passage, it is remarkable that he 
represented a sophist of the eminence of Protagoras as being 
unable to counter these arguments effectively. Protagoras 
does not question the choice between a pair of inexhaustive 
alternatives which Socrates puts at 329d 4 ff., nor again at 
330c 4 fF. (where the alternatives are: is justice just or unjust?) 


1 See Smp. 202b 1 f. (‘do not compel that which is not beautiful to be ugly, 
nor that which is not good to be evil’). Cf., for example, Men. 91c 8-d 1, and 
see further below, p. 147, on R. 491d, etc. 

? At Prt. 346cd Socrates points out that it is absurd to say that ‘everything 
which has no admixture of black is white', and at 351cd Protagoras himself 
refers to certain painful things which are, he says, neither good nor bad. 
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nor again at 331 b 1 ff., where Socrates concludes that his own 
view of virtue is the right one. Nor for that matter does 
Protagoras object when Socrates converts ‘not just? to 
‘unjust’ at 331a 9 f. In his speech at 331d 1 ff. he too tends 
to assimilate the relationship of similarity to that of identity 
and fails to recognise the potential ambiguity of the Greek 
word Spotov (which may mean either ‘like’ or ‘the same as’), 
and the end of the whole discussion leaves him confused and 
angry.t Plato himself may not be deceived by any of the 
arguments which he puts into Socrates’ mouth, but at least he 
thought it plausible to attribute arguments of this type to 
Socrates, and to describe Protagoras, in turn, as being per- 
plexed and defeated by them.? 

There are other passages in the Socratic dialogues in which 
Socrates puts a choice between a pair of opposite but in- 
exhaustive alternatives to gain an admission from an op- 
ponent in the course of conducting an elenchus. But it is more 
important to note how a similar technique of argument is 
used in passages where Plato’s purpose is more constructive, 
e.g. in recommending theses connected with the theory of 
Forms. (1) In the Phaedo, for instance, Socrates puts a choice 
between two extreme alternatives in gaining agreement that 
the world of particulars is, in some sense, quite unstable. 
First at 78d 1 ff. it is agreed that Being itself, the Equal itself, 
the Beautiful itself and so on are always constant and un- 
changing (doavTws dei Exel KaTaX TaÙTA d 2f) and then 
Socrates asks (d 10 ff.),“ What about the many beautiful things, 
such as men or horses or clothes. . .? Gpa kata TauTa éyxel, 1) 
T &v ToUvavTíov ékelvoig OŬTE CUTE AUTOIS OUTE GAATIAOIS 

1 Socrates breaks off the discussion at 332a 2 ff. because, as he says, Prota- 
goras seems to be angry (meih Sucxepdis Soxeis poi Exerv mpós ToŬTO). 

2 Another argument from the Protagoras is worth noting as it reveals the 
variety of uses of the Greek term évavtiov, which was sometimes used strictly of 
contraries, sometimes more loosely of any opposed terms. At 332a ff. Socrates 
argues (1) that éppoowvn (‘folly’) and sopia (‘wisdom’) are r&v toùvavtiov (quite 
opposite), (2) that a thing has only one évavtiov (here, strictly, ‘contrary’) 


(332d 2 £.), and further (3) that åpposúvn and cwppoown are tvavría, in order to 
prove (4) that copia and cwppoavvn (‘temperance’) arc identical (333b 4 ff). 
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oUBéTrOTe cog Érros eitteiv ovSauds karà ToUTéÓ; ! One may 
remark that a third possibility (that the many beautiful or 
equal objects may be subject to occasional, but not constant, 
change) is not mentioned here, and the effect of putting the 
alternatives in the form of the contraries ‘always the same’ 
and ‘never the same’ (rather than in the form ‘always the 
same’ and ‘not always the same’) is, clearly, to facilitate the 
conclusion that the world of particulars is ‘so to speak’ quite 
unstable. 

(2) In the passage that immediately follows in the Phaedo 
Socrates again appears to force an issue by putting a choice 
between opposite alternatives. First at 79a 6f. he distin- 
guishes two classes of things, the ‘visible’ and the ‘invisible’, 
and then obtains Cebes’ agreement that the ‘invisible’ are 
always constant, the ‘visible’ never so (a 9 f.). The body is 
granted to be ‘more like’ or ‘kin to’ (óuoióTepov, ouyyevéo- 
tepov) the ‘visible’ (b 4 ff.), but then at b 7 Socrates asks 
whether the soul is ‘visible or invisible’ (Gpatov 1 &18és). 
Again the question takes the form of a choice between a pair 
of opposites. Yet ‘visible’ and ‘invisible’ are being used, 
clearly, in a special sense. An admission that the soul is 
‘invisible’ is taken, in fact, as an admission that it is ‘like’ or 
‘kin to’ the class of invisible unchanging realities, that is the 
Forms (d 1 f., e 2 fÈ). 

(3) Certain theses concerning the distinction between 
Forms and particulars, and between soul and body, are re- 
commended, in the Phaedo, with the help of questions that 
put a choice between contrary alternatives. But a similar type 
of question also occurs elsewhere in Plato when the Forms are 
being discussed, and notably in a passage in the Timaeus, 
51b 7 ff. There Timaeus asks: ‘Is there such a thing as Fire 
“just by itself” (oro êp’ &avroO) or any of those other things 
about which we are always saying that they exist “just by 
themselves"? Or is it only these things which we see or which 


1 ‘Are they constant or, quite the opposite to these, never, so to speak, 
identical either with themselves or with one another in any respect?’ 
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we otherwise perceive by means of the body that have such 
reality, and nothing else, besides these things, has any sort of 
existence at all?’ Timaeus then goes on to suggest (d 3 ff.) 
that ‘if reason and true opinion are two kinds (990 yévn), 
then undoubtedly these Forms exist “just by themselves", 
imperceptible to us, the objects of reason only. But if, as it 
seems to some people, true opinion does not differ in any 
respect (TO un8£v) from reason, then we must suppose that 
everything that is perceived by means of the body is what is 
most stable’. The grounds which Timaeus then gives for dis- 
tinguishing reason and true opinion do not concern us here. 
What we may notice about this passage is the way in which 
Timaeus twice puts a choice between certain alternatives. At 
51b 7 ff. two alternatives are stated; either nothing at all is 
real apart from sensible objects, or the Forms themselves are 
real. The only alternative to the theory of Forms which 1s 
explicitly mentioned here is the extreme materialist view. 
And then in the argument which Timaeus puts forward at 
d 3 ff. the choice is again one between opposite extremes: are 
reason and true opinion generically different (vo yévn) or 
are they identical, ‘differing in nothing’? Yet a third pos- 
sibility, that what we refer to as ‘reason’ and ‘true opinion’ 
are dissimilar, without being generically different, is not con- 
sidered. The form in which the alternatives are presented 
once again forces an issue by suggesting that the choice lies 
between the two extreme views: either reason and true opinion 
are identical, or they differ from each other in such a way that 
their respective objects must be different in kind, the Forms 
imperceptible and unchanging, and the particulars percep- 
tible, and generated and destroyed. 

The passages we have considered illustrate some of the con- 
texts in which we find a choice is put between opposite, but 
inexhaustive, alternatives in Plato. The question of how Plato 
evaluated such arguments is a complex one, but we have seen 
that he uses them not only for destructive purposes, where 
Socrates gets the better of an opponent by means of what are 
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sometimes quite specious arguments, but also for construc- 
tive ends, where his aim is to procure acceptance of certain of 
his own positive theses (e.g. relating to the Forms), and in this 
context he evidently considered his arguments had some per- 
suasive force, even if there is no reason to believe that he 
would have claimed that they are demonstrative. But if 
Plato was prepared to use this form of argument in various 
contexts and for various purposes and to let it pass unchal- 
lenged, elsewhere in the dialogues we find that arguments ofa 
broadly similar form are both parodied and criticised exten- 
sively, and we must now consider the nature of the criticisms 
which are brought against certain such arguments. How far 
did Plato go towards analysing such arguments as a whole 
from a logical point of view? The first evidence we should 
consider is from the Euthydemus. This dialogue is valuable 
both for the evidence which it provides concerning the use of 
certain types of argument in the period immediately preced- 
ing, and contemporary with, Plato, and also for the light it 
throws on Plato's own attitude towards, and assessment of, 
such arguments. And itis interesting to note how many of the 
arguments which he attributes to the brother sophists 
Euthydemus and Dionysodorus depend on the Eleatic 
technique of putting a choice between a pair of opposite 
alternatives. 

The brother sophists begin (275d 2 ff.) by putting a 
number of questions to which they demand one of two given 
opposite alternatives as the answer, and it is their confessed 
intention to refute the person who answers whichever of the 
two alternatives he chooses (e 4 ff., cf. 276d 9 f£). (1) Thus 
at 275d 3f. they ask, ‘Who are they that learn, oi cogoí (the 
wise, or the clever) or oi ápoeis (the foolish)?’ When the 
answer oi oogoi (the clever) is given, it is pointed out that 


1 Sprague, e.g. pp. 5 ff. and 12ff., classifies the argumentsin question as fallacies 
of equivocation and secundum quid. The particular feature of these arguments to 
which I wish to draw attention here is that their plausibility (such as it is) 
derives from the fact that they put a choice between opposite alternatives and 
the presumption is that one or other alternative should be adopted. 
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people who learn do not already know what they are about to 
be taught, and are, therefore, ‘foolish’ (276a 1-b 5). But the 
answer ‘foolish’ is also refuted because in general it is the 
clever, and not the foolish, who are good, or quick, at learning 
(c 3-7). The equivocation is obvious: ‘wise’ and ‘foolish’ are 
used in respect of a particular piece of information at 276a 
3 ff., but are taken to refer to a general ability at c 4 ff. Yet 
the sophists take ‘wise’ and ‘foolish’ as simple alternatives 
throughout. (2) The second question takes a similar form, 
for again the sophists put a choice between opposite alterna- 
tives. ‘Do those who learn, learn what they know (étiotav- 
tai) or what they do not know?’ (276d 7 f.). Cleinias replies 
that they learn what they do not know (e 8f.), but this 
answer is refuted because (in a sense) they know the alphabet 
which is used when they learn other facts (which they do not 
know) (277a rff). But then the second alternative is also 
refuted (b 3 ff.) by an appeal to the obvious fact that what 
people learn is what they do not yet know. But here Socrates 
comes to the rescue of Cleinias (d 1 ff.) and points out the 
equivocation in the word ‘learn’ in the first question, where 
it is used first in the sense of acquiring knowledge, and then in 
the sense of having or applying knowledge (for which he says 
the more usual word is ovviévot, understand). The sophists are 
revealing, he says, that the same word is used of people in 
opposite states, of knowing (in one sense) and of not knowing 
(in the other). He describes the sophists’ argument as a piece 
of childish sport (1roiSi& 278b 2 f.) and he compares them 
with practical jokers who pull away the seats from people 
who are about to sit down. With typical irony he says that 
they will now, no doubt, be turning to more serious matters 
(278c 2 f£): they will now show how they should exhort 
Cleinias to devote himself to wisdom and virtue (d 1 ff.), and 
he goes on to give a demonstration of the sort of discussion 
which he has in mind. The sophists, however, continue in 
their previous fashion. There then follow two arguments in 
which the ambiguity of öv and uf) dv is exploited. (3) In the 
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first (283c f.) Dionysodorus concludes that because Socrates 
wants Cleinias to become wise, that is other than he is now, 
he wants Cleinias to be dead (unkémi eivai ‘no longer to be’, 
without the qualification ‘foolish’). (4) Then at 283e f. it is 
suggested that speaking falsely and contradiction are impos- 
sible, for one cannot say ‘what is not’ (see above, p. 114), and 
Socrates succeeds in turning this argument against the 
sophists themselves (286b f.) to make them agree that false 
opinion and ignorance, too, are impossible, and so also are 
refutation and making mistakes. 

After a further interlude in which Socrates and Cleinias 
discuss the pursuit of knowledge in a serious vein, the sophists 
put more questions, this time to Socrates, who answers them 
more guardedly, qualifying his replies in an attempt to pre- 
vent the sophists from drawing apparently contradictory 
conclusions. (5) He is asked whether he knows anything 
(293b 7), to which he replies ‘certainly, many things, but 
unimportant ones’. Asked if he is ‘knowing’ (&rioTi]uov c 2) 
he says ‘certainly, in just that respect’. Euthydemus is un- 
deterred by the fact that Socrates qualifies his answer, and 
says that if Socrates is ‘knowing’, then he must know every- 
thing. Socrates naturally objects to this and says that there 
are many things which he does not know, whereupon 
Euthydemus tries to draw the conclusion (c 7-d 1) that 
Socrates is both ‘knowing’ and ‘not-knowing’, and so both is 
and is not the same man ‘in respect of the same things and at 
the same time’, Kar& TowT& dua. Socrates pours scorn on this 
demonstration that he knows everything and turns the tables 
on the sophists by applying the same line of reasoning to the 
rest of mankind. He asks ‘do all other men know everything, 
or nothing?’ (294a 5 f.), but Dionysodorus is represented as 
taking this to be a reasonable question, and he reiterates that 
they cannot know some things and not others, and so be 
‘knowing’ and ‘not-knowing’ at the same time. Further 
arguments of the same sort follow. Like ‘knowing’ and ‘not- 
knowing’, ‘brother’ and ‘not-brother’, ‘father’ and ‘not- 
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father’, ‘mother’ and ‘not-mother’ are used in turn (297e 
5f, 298a 1 ff., d 1 ff.) as if each of these pairs of terms 
represented incompatible and exhaustive alternatives in 
whatever respect or relation they are used. A series of absurd 
conclusions is drawn, not only by the sophists, but also, in 
mockery, by their opponents, who, as Socrates remarks 
(303 e 4 ff.), quickly become adept at this type of argument. 

Our patience with the sophists is exhausted long before the 
end of the dialogue, and we may well wonder why Plato chose 
to illustrate and parody this type of argument so extensively. 
The fact that he does so may be taken to suggest not only that 
arguments of this sort were, or had been, quite common 
among certain sophists, but also that at one stage they pre- 
sented serious difficulties. We should note, however, that 
while the Zuthydemus parodies various types of sophistic 
arguments, it contains no general logical analysis of them. 
Further, Socrates is represented as rejecting the sophists’ 
arguments more because they are petty, than because they are 
fallacious. In the speech which he makes at 277d ff. the chief 
criticism which is levelled at the sophists 1s that they spend all 
their time in debating the most trivial subjects and completely 
neglect the most serious moral problems. But although the 
stand-point from which the sophists are criticised in this 
dialogue is primarily a moral one, several important logical 
points are made incidentally in the course of the argument. 
We have already noted that at 277d 1 ff., for example, 
Socrates expressly points out the ambiguity of the term 
‘learn’ in the sophists’ first dilemma. But then the argument 
at 293b 7 ff. also brings out an important logical lesson. 
There when Socrates is asked whether he knows anything, he 
qualifies his answer: ‘Certainly, many things, though un- 
important ones’, and he goes on to remark that there are 
many things that he does not know. But then Euthydemus 
tries to suggest that Socrates has admitted that he is both 
‘knowing’ and ‘not-knowing’, that he both ‘is’ and ‘is not’ 
the same man kar& TowTé Gua, ‘in regard to the same things 
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and at the same time’. In fact this has certainly not been 
shown by the sophists or admitted by Socrates, that itis in the 
same respect that he is ‘knowing’ and 'not-knowing' at the 
same time. But it is made abundantly clear to the reader that 
escape from the sophists’ dilemmas depends on qualifying the 
terms that are presented as simple alternatives. We saw before 
(pp. 107 f.) that in attempting to demolish the hypothesis of 
‘the many’ Zeno may have held that the contraries ‘limited’ 
and ‘unlimited’, for example, are necessarily incompatible in 
whatever relation or respect they may be predicated of a 
particular subject (‘the many’). The sophistic dilemmas con- 
cerning the one and the many, and being and not-being, 
provide further evidence that it was quite often implicitly 
assumed that to predicate any pair of opposites of the same 
subject in any sense, relation or respect, involves a self-con- 
tradiction, and in the Euthydemus itself a similar presumption 
is frequently exploited by Euthydemus and Dionysodorus. 
The passage at Euthd. 293b 7 ff. is important, then, since it 
may be the first extant text in which it is implicitly recognised 
that the factors of respect and time must be taken into consider- 
ation in deciding whether two assertions in which contrary 
attributes are predicated of a single subject contradict one 
another. 

The Euthydemus parodies and ‘criticises certain common 
types of argument based on opposites, and in the course of the 
discussion raises a point of great importance for the under- 
standing of the nature of contradiction. But elsewhere, in the 
Phaedo, Republic and Sophist, Plato explicitly discusses and 
clarifies the rules or conditions under which opposites may 
or may not be said to belong to the same subject, and it is 

1 The use which Plato makes of the notion of ‘self-contradiction’ (aùtòs att® 
tvavría Aéyev) in the early and middle dialogues has been fully discussed by 
Robinson, 2, pp. 26-32, and there is no need to repeat his analysis here except to 
note the important point that this phrase is often used loosely when a person has 
been refuted by a direct appeal to evidence, and not by any demonstration that 
his statements are incompatible. Grg. 482bc is a particularly striking passage 


where Socrates warns Callicles of the effects of ‘contradiction’ on a person’s life: 
“itis better that my lyre, or that the chorus I have trained, should be out of tune 
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these passages which contain his most important contribu- 
tions to the analysis of different modes of opposition. First in 
the Phaedo (102d f.) there is a passage which refers to the in- 
compatibility of contraries. Socrates says that ‘greatness 
itself? will never admit ‘the small',! and states it as a general 
rule for contraries that ‘none of the contraries allows itself, 
while still being what it is, to become and be its contrary at 
the same time, but either it departs or it perishes...’ (e 7 f£). 
It may be remarked that Plato is interested here not so much 
in the problem of the logical relationships between terms, as 
in the problem of the relationships between real entities. This 
passage in the Phaedo comes, in fact, as a preliminary to one of 
the arguments for the immortality of the soul: at 105c ff. it is 
argued that life is the concomitant of soul, and that soul can- 
not therefore receive the contrary of life, namely death. 
The Phaedo passage simply establishes that contraries ex- 
clude one another. In the Republic the discussion of the prob- 
lem of the relationships between opposites is carried much 
further. At 436b 8 ff. Socrates puts it that ‘it is clear that the 
same thing will never submit to doing or suffering opposite 
things, in the same respect, at least, and in the same relation 
and at the same time’. Two possible objections are raised and 
countered. First, with regard to a man who stands still but 
moves his hands and head, it is not correct to say that ‘the 
same man is both at rest and in motion at the same time’: 
rather we should say that ‘part of him is at rest and part in 
motion’ (c 9 ff.). Secondly, the case of spinning tops is dealt 


and discordant (S1apeveiv) or that the majority of men should not agree with 
me but contradict me, than that I, as one person, should be out of tune with 
myself and contradict myself (Éva óvra pè EuouT® aovypevoy elvai Kal tvavría 
Myav)'. Here ‘contradicting oneself’ is treated not so much from the point 
of view of the relationship between propositions asserted, as from the point of 
view of certain psychological disorders that are set up in the soul. 

1 ‘It seems to me not only that Greatness itself will never submit to being at 
once great and small, but also that the greatness which is present in us (tò èv 
fuiv u£ye0os) will never admit the small nor allow itself to be overcome, but one 
of two things will happen: either it will retreat and depart at the approach of its 
contrary, the small, or when the small has approached it, the great will perish’ 
(102d 6 f£). 
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with (d 4 ff.). We should say that they are at rest in respect of 
a straight line (for they do not incline to either side) but in 
circular motion in respect of the circumference. Socrates 
concludes (e 8 ff.) by reiterating that nothing shall persuade 
him that ‘the same thing would ever suffer or be or do oppo- 
site things at the same time, in the same respect and in the 
same relation’. Asin the Phaedo passage (102 d f.), so too here 
the emphasis is on the question of the relationships between 
things, not on the logical relationships between terms or pro- 
positions. Socrates does refer to what it is or is not correct to 
say, in dealing with the objections raised at R. 436cd,! but 
what he is primarily concerned with here is the question of 
what a single thing may do, or be, or suffer. We should note 
that this passage, which contains what is often pointed to as 
the first formulation of the Law of Contradiction, comes at 
the beginning of a discussion of the nature of the soul. Plato 
goes on to infer that because we discover by experience that 
the soul does and suffers ‘opposite things’, it must contain 
separate ‘parts’, that is the rational, spirited and appetitive 
faculties. Nevertheless this passage does, of course, make an 
important logical point, in that it expresses as a rule what was 
already partly implied in the Euthydemus, namely that the 
factors of time, respect and relation must be taken into account 
in deciding whether two statements in which opposites are 
predicated of the same subject are incompatible. It brings to 
light the simple but important point, quite often ignored in 
earlier Greek writers, that to predicate opposites of the same 
subject does not necessarily involve a self-contradiction. 
Then a second passage in the Republic (453b ff.) throws 
further light on the use of opposites, and in particular of the 
pair ‘same’/‘different’, in argument. Socrates imagines a 
possible objection which might be raised to his policy of 
giving women the same education as men: they have agreed 
that different natures (i.e. men with different skills) should 
have different pursuits, and further that the natures of men 


1 E.g. Myot 436c 9, Aéy&w d 1, oodpev e 1. 
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and women are different, and yet now they are maintaining 
that these different natures should have the same pursuits 
(453e). This leads Socrates to consider the ‘eristic art’. 
‘ Many seem to fall into this, even against their will...owing 
to their inability to make distinctions between kinds.. . . They 
seem to pursue merely verbal oppositions between terms, 
practising controversy, not dialectic, on one another’ (454a 
4 ff.).1 So in the present discussion they must consider the 
kind of ‘same’ or ‘different’ natures which are in question. 
He gives an extreme example of the type of argument which 
might be used (eristically) against them: someone might ask 
whether the natures of bald and long-haired men are the 
same, or whether they are not rather quite opposite, and then 
declare that if the bald are cobblers, then the long-haired 
should not be (c 1 ff.). He goes on to point out that they did 
not use the terms ‘same’ and ‘different’ in any sense 
(m&vrcs), but had in mind only that kind of difference and 
similarity which is relevant to the pursuits themselves; thus a 
man and a woman physician both have the same nature, 
while a physician and a carpenter have different natures 
(c 7 ff.). One may observe that the description of the con- 
troversialists who pursue purely verbal oppositions admirably 
fits the sort of sophist typified by Euthydemus and Dionyso- 
dorus, and the particular eristic argument given at 454c 1 ff., 
based on the alternative question ‘are the natures of bald 
and long-haired men the same, or opposite?’, is just like many 
such arguments which we have considered in this chapter, in 
which a choice is put between a pair of vague or equivocal 
opposite alternatives. 

Finally in the Sophist Plato clarifies further many of the 
confusions which had arisen in connection with being and 
not-being and other pairs of opposites. The thesis that some 
Forms combine, but some do not, is established at 251 d ff. by 
means of an argument which is itself worth noticing briefly, 


1 kar odró TÒ Övopa Sicdkew ToU AcxSévTos Tfjv évavricooiv, Epio, oU BioAékreo TPOS 
&AAfjAous xpoopevor. 
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as it involves putting a choice between certain alternatives. 
But the alternatives between which the Eleatic Stranger says 
they must choose are not two (as was so often the case in the 
arguments of the Eleatics, for example) but three in number, 
and these are, in effect, exhaustive alternatives: ezther no 
Forms combine with other Forms, or all Forms combine with 
all other Forms, or thirdly some Forms combine but some do 
not. The first two alternatives are eliminated, and the Eleatic 
Stranger concludes that the third proposition must, then, be 
true (252e 1 f£). He then selects five ‘very important kinds’! 
for special study, TÒ ðv, oTéoi!s, kivnois, TO ToUTÓv, TO 
O&repov, that is to say Being, Rest, Motion (or rather, more 
generally, Change), Sameness (Identity) and Difference 
(Otherness),? and at 254b 7 ff. he considers the relations 
between these. A long section 255€-258c is mainly devoted 
to showing how ‘what is’ (in some sense) may be said ‘not to 
be’ (in some other sense), and again how ‘what is not’ (in some 
sense) may be said ‘to be’ (again in some other sense). At 255e 
11 he begins by establishing a series of pairs of assertions :3 (1 a) 
Change is not Rest (255e 14), but again (15) Change is (it 
shares in Being, 256a 1). (2a) Change is not the Same (it is 
different from Sameness, 256a 3 ff.), but again (2b) Change 
is the same (as itself: in this sense all things share in Sameness, 
a 7f). (3a) Change is different (from Difference, 256c 5 f.), 
but again (35) Change is not Different (it is not Difference, 
c8f.). (4a) Change is not Being (256d 5 f.), but again (4b) 
Change is (it shares in Being, d 9, cf. (1 b) above) and so on. 
At 256a 10 ff. the Eleatic Stranger expounds the second pair 
of assertions more fully: ‘We must agree, then, that Change is 
both the same and not the Same, and not fecl qualms about 
this. For when we said that Change is the same and is not the 

1 Tt should be noted that the view that the ‘very important kinds’ refer to 
Forms is not accepted, for example, by Peck (4 and 5), but this controversy does 
not materially affect the present issue. 

2 qoUróv means both Sameness and the same, 6&repov both Difference and the 


different. 
3 Cf. the analysis given by Cornford, 5, pp. 285 ff. 
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Same, our meaning altered: when “the same”, we called it 
this by virtue of its sharing in the Same with reference to 
itself; and when “not the Same”, because of its partieipating, 
also, in Difference, on account of which, being separated 
from the Same, it becomes not the Same, but different; so 
that it is correct to say, again, that Change is not the Same.’ 
And at 256c 8 f. and d 8 f. he states further apparent con- 
tradictions: ‘so according to our present argument it 
(Change) is not Different, in a sense, and different’, and 
‘clearly, then, Change really is something that is not (oùx dv) 
and something that is (óv)'. After a passage in which To uñ 
öv is dealt with more fully, the Stranger points out at 258cd 
how their own view differs from that of Parmenides. Par- 
menides asserted (Fr. 7) that ‘never shall this be proved, that 
things that are not, are’, ‘but we’, the Stranger goes on, ‘have 
not only shown that things that are not, are, but have also 
declared the real nature of what is not (Tò eiSo0s 6 Tuyxavel 
dv ToU ut dévtos)’. He sums up his conclusions at 259ab, 
saying that Difference, Being and all the other kinds, taken 
severally or all together, both are in many respects, and are not 
in many respects (rroAAaxfj u£v Éovi, rroAAayfj 9" OUK EoTIV). 
And he ends by suggesting (b 8 f£) that *if anyone doubts 
these contradictions, let him consider the question and pro- 
duce some better account than the one we have given’: 
what is worthwhile, though at the same time difficult, he goes 
on, is to follow the sense in which what is different is said to 
be the same, or what is the same is said to be different: ‘to 
declare in some unspecified sense (Gut) yé rr) that the same is 
different, and that the different is the same, and that the 
great is small, and that the like is unlike, and to be pleased 
with always presenting such opposites in argument, this is no 
genuine refutation...’ (259cd). 

Few would deny that the Sophist marks a turning point in 
the history of the early development of logic, but it is worth 
noting, in particular, how far this dialogue goes towards 
elucidating the problems associated with the use of opposites 
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in argument. The Eleatics had insisted that a choice must be 
made between ‘it is’ and ‘it is not’, although neither the 
sense of the verb ‘to be’, nor the subject referred to, was 
specified. And there was a similar tendency to assume that 
one and many, great and small, limited and unlimited, and 
other pairs of opposites are necessarily incompatible and 
exhaustive alternatives in whatever sense or respect the terms 
are used. Similar assumptions underlie some of the arguments 
which Gorgias put forward to establish the negative thesis that 
nothing exists, and!in Plato himself, especially but not 
exclusively in the Euthydemus, we find many examples of 
arguments which involve putting a choice between opposite 
alternatives. But then in the Republic, 436b ff., Plato stressed 
the importance of specifying the factors of respect, relation and 
time with regard to apparent contradictions, and at 453 b ff. 
he pointed out how one should guard against eristic argu- 
ments based on an equivocal use of the terms ‘same’ and 
‘different’. In the Sophist, he mentions the dilemma of the 
one and the many (251a ff.) only to dismiss the problem in its 
simplest form as trivial, and he also clarifies the dilemma of 
false statement by indicating the ambiguity of the Greek 
phrase Aéyew T& yi] óvro, ‘speaking what is not’ (259d ff, 
especially 263b-d). But even more important, at 254b ff. he 
takes the five kinds Being, Rest, Change, Sameness and Dif- 
ference, and considers the relations between them with par- 
ticular reference to Parmenides’ thesis concerning ‘what is’ 
and ‘what is not’. His analysis of the relations between the 
five kinds makes it plain, first of all, that a whole series of 
apparently contradictory statements, so far from being 
contradictory, as an Eleatic might well have thought, are 
consistent and true, secondly that the appearance of contra- 
diction arises, in these cases, from the use of ‘is’, ‘same’, 
‘different’ and so on in unspecified senses, and thirdly that 
while it is easy, but trivial, to discover verbal oppositions in- 
volving these terms, the worthwhile, but difficult, inquiry is to 
discover the true relations between these kinds, that isto deter- 
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mine the different senses in which opposites may be predi- 
cated of the same subject without self-contradiction. 

Plato certainly removed the major difficulties presented by 
the dilemmas of being and not-being, the one and the many, 
and false statement as ‘saying what is not’, by pointing out 
that the terms involved are equivocal, and by giving 
examples where both members of a pair of opposites may be 
truly predicated of the same subject. But what Plato achiev- 
ed in the Sophist is by no means, of course, a complete logical 
theory of opposites and opposite statements. The limitations 
of his account of the relations between the five very impor- 
tant kinds should not be glossed over. Differing opinions 
have been expressed by various scholars on the question of 
whether, or how far, Plato distinguished the existential, pre- 
dicative and identitative uses of the verb ‘to be’.! But nowhere 
in the Sophist or anywhere else in Plato is there a full explicit 
analysis of the distinctions between these uses. In the four 
pairs of statements at 255e 11 ff., for example, which we 
considered above (p. 142), it is clear that the verb ‘to be’ is 
used in two different senses in each pair: but it is also evident 
that it is not always the same two senses of the verb ‘to be’ that 
are thus implicitly distinguished on each occasion. Thus in 
(1a) (Change is not Rest) ‘is’ is identitative, in (15) (Change 
is) existential; but while in (2a) (Change is not the Same) ‘1s’ 
is again the identity-sign, in (2b) (Change is the same, as 
itself) it is predicative. While the identitative use is isolated 
and named as a Form (Sameness), the distinction between 
the predicative and existential uses of éot1 is not so clearly 
marked out, and on at least one occasion the two uses appear 
to be assimilated to each other. At 256e 2 ff. the Stranger 
says that they would be right to speak of all other things, 
apart from Being, as things that ‘are not’ (each of them is 
different from Being) and again, because they share in Being, 
as things that ‘have being and are’ (eivai te xoi óvra), and 


1 Besides Cornford, 5, pp. 296 f., see especially Ackrill, pp. 1 f£, and Runci- 
man, 2, pp. 83 ff. 
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this last sentence is generally thought to refer unequivocally 
to the existential use of civor. Yet when this statement is 
agreed to, the Stranger goes on immediately: ‘so in the case 
of each of the Forms, there is much that it is, and an infinite 
number of things that it is not’ (TroAU p£v ¿oTi TO Sv, &rreipov 
Sè Tf9& TO pt) dv, 256e 5 f£, more literally: there is an 
abundance of being and an infinite plurality of not-being) and 
here *being? should clearly be taken not in an existential, but 
in a predicative sense.1 In his account of the relations between 
the five chosen kinds in the Sophist, Plato goes as far as is neces- 
sary in order to show that various pairs of apparently con- 
tradictory statements are not contradictory, but consistent 
and true, and yet so far from there being an exhaustive analy- 
sis, in this dialogue, of the various senses of the verb ‘to be’, 
there are signs that certain confusions may remain in Plato’s 
own usage. 

In conclusion, we should consider how far Plato may be 
said to have distinguished explicitly between different kinds 
of opposites as such. I have already noted that in several 
passages a distinction is drawn between not having an attri- 
bute and having the contrary attribute. Thus at Smp. 201e ff. 
when Diotima remarks that Eros is neither beautiful nor 
good, Socrates asks, ‘What do you mean, Diotima? Is Eros 
then ugly and evil?’ Asked by Diotima whether he believes 
that whatever is not beautiful is necessarily ugly, he first 
answers ‘certainly’ (202a 1), but then Diotima points out to 
him that between wisdom and folly, for instance, there is an 
intermediate (true opinion) so that it does not follow that 
what is not wise is necessarily foolish. In this passage Plato 
evidently takes considerable trouble to draw a simple but 
important logical distinction (one may compare the dubious 
conversion of ‘not just’ to ‘unjust’ which Socrates is allowed 


! See Runciman, 2, pp. 84 f., who concludes that throughout the discussion at 
256d 12-e 6 ‘there is an assimilation to each other of the existential and 
copulative senses’ of the verb ‘to be’. Runciman goes on to point out, however 
(p. 86), that Plato *more accurately distinguishes the negative existential sense 
from those of negative identity and negative predication’. 
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to make at Prt. 331ab). And yet Diotima's lesson is confined 
to pointing out to Socrates that there are certain inter- 
mediates between wisdom and folly, mortals and immortals 
and so on, in the strict sense of intermediates, namely ‘true 
opinion’ and ‘to 8oipóviov': a further point which is not 
clearly brought out (presumably because what they are 
chiefly concerned with here is how to describe Eros) is that 
‘neither wise nor foolish’ may be predicated of many other 
things, too, namely of everything outside the class of rational 
animals. Then in the Republic 491 d 4 f. a similar distinction is 
made when Socrates says that ‘evil is more opposed (évav- 
Ticrepov) to the good than to the not-good'. Once again 
Plato shows his awareness of the distinction between not 
having a quality and having the contrary quality, though the 
terminology in which he expresses this idea is quite loose; evil 
is not contrary to *not-good' at all, for the not-good includes, 
though it 1s not, of course, coextensive with, evil. Itis, how- 
ever, in the Sophist that this distinction is first drawn explicitly 
in general terms. At 257b 3 f. the Stranger says “when we 
use the expression “what is not", we do not refer to the 
contrary of whatis, but simply to something different from it’. 
‘So then’, he goes on at b 9 ff., ‘when it is said that a denial 
(&rrópacis) signifies a contrary (€vavtiov), we shall not agree, 
but agree to this alone, that the prefix “not” signifies some- 
thing different from the words that follow, or rather some- 
thing different from the things designated by the words 
spoken after the negative I remarked before that no 
explicit general distinctions are drawn between different types 
of opposites in our extant pre-Platonic texts: rather certain 
important distinctions, like that between types of opposites 
that do, and those that do not, exclude a middle term, tend 
to be ignored. Part of the importance of this passage in the 
Sophist lies, then, in this, that it marks a first step towards the 
classification of different types of opposites qua opposites. At 
the same time it is apparent that the scattered passages we 
have considered from Plato do not take that classification 
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very far. He nowhere draws an explicit disünction between 
different kinds of contraries (those that allow intermediates 
in the strict sense, and those that do not), nor did he under- 
take a systematic exposition of different types of opposite 
statements. Plato was certainly responsible for resolving many 
of the dilemmas which had troubled earlier thinkers, for 
clarifying the nature of contradiction, and for drawing an 
important logical distinction between the negation of a 
term and the assertion of its contrary: but he nowhere gave, 
or perhaps we should say he nowhere chose to give, a de- 
tailed analysis of the various modes of opposites and opposite 
statements. 


THE METHOD OF DIVISION: PLATO, THE ACADEMY 
AND ARISTOTLE 


In many of the arguments of the Eleatics we find that such 
pairs of terms as ‘what is’ and ‘what is not’, one and many, 
are treated as incompatible and exhaustive alternatives in 
whatever sense or respect the terms are applied. While Plato 
removed many of the difficulties which the use of these terms 
involved, we saw that in various passages not only in the 
Socratic dialogues, but also in such works as the Phaedo and 
Timaeus,! one of the speakers forces an issue by presenting a 
choice between a pair of opposite but not, strictly speaking, 
exhaustive alternatives. The putting of a choice between a 
pair of opposites is also a recurrent feature of a method of 
argument which figures largely in several late Platonic 
dialogues, and which was taken up and extended by other 
philosophers in the Academy, namely the method of Division. 

1 Besides the passages discussed above (Phd. 78d 1 ff.; Ti. 51b 7 ff.) there are 
others in the late dialogues in which the putting of a choice between opposite or 
extreme alternatives is used as a persuasive device, e.g. Sph. 247b 1 ff.; PAlb. 29c 
5 f., e 5 ff, 44d 8ff. On the other hand it is noticeable that on a number of 
important occasions in the later dialogues a choice is put between three, not 
just two, alternatives (‘A’ or ‘B? or ‘some A and some B’). One instance has 
already been noted (Sph. 251d ff., pp. 141 f.), cf. also Sph. 261d 5 f.; Phlb. 36c 


6 f.; Lg. 893b 6 f. ; and at Phib. 46a 11 a choice is put between a pair of alterna- 
tives, but in the reply these are combined. 
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That some philosophers attempted to use this method as a 
method of demonstration appears from the evidence in Aristotle, 
who also shows that the validity of this method of argument 
depends, above all, on the type of opposites presented as 
alternatives. But we should first consider how the method 
was employed by Plato himself. What form does Division 
take in Plato, and what was claimed for the method? 

The question of how we should interpret the use of division 
in the Sophist and Politicus is much disputed.! Certain facts 
are, however, clear. (1) On a great majority of occasions the 
form that division takes in practice is a dichotomy: a genus is 
divided into two lower genera or species, very often a pair of 
contraries, and this process is then repeated.? (2) When the 
correct method of dividing is described, it is stressed that 
divisions should be made ‘according to the natural articula- 
tions’ of the Forms (Phdr. 265e 1 ff.) and again Plato seems to 
have dichotomous divisions most often in mind? In the 
Politicus, especially, the Eleatic Stranger says that they should 
divide ‘down the middle’, which is the safer, though the 
longer, course (262b 6, 265a 4). Examples of correct divi- 
sions are given (of human beings, into men and women, and 
of number, into odd and even), and these are contrasted with 
incorrect divisions which do not employ strict contraries (of 
humans, into Greeks and Barbarians, and of number, into the 
number ten thousand and other numbers). The right method 
is to divide ‘according to the Forms and in two’ (kar ei6n 
Kai Biya, Plt. 262e 3 £). (3) On the other hand, dichotomous 
division is certainly not the only type of division which is 

1 The most important of the many modern discussions of this problem are 
Stenzel, 3, pp. 89 ff.; Cornford, 5, pp. 171 ff.; Cherniss, 2, pp. 27 ff.; and 
Skemp, 2, pp. 67 ff. 

2 There are many references to dividing into two in the Sophist, in the illustra- 
tive division of the angler (219a 8, d 4, 9, e 5, 220a 7, etc.), in the preliminary 
divisions of the sophist (225a 4, b 3, 226c 10, e 1, 227c 8, d 1, etc.) and perhaps 
most commonly of all in the final division of the sophist (264d 10, 265a 11, b 4, 
e 5, 8, 266a 5, 11,6 5, d 2, 5, € 4, 267a 1, b 4, 268a 9, b 1). Equally in the 
Politicus dichotomous division is in practice the rule. 


3 This is suggested, for example, by the image of the body divided into a right 
and a left side in the Phaedrus, 265e 4 ff. 
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used,! and at Plt. 287c Plato explicitly recognises the need to 
use a more complex form of division (even though this 
passage suggests that dichotomy is still considered the zdeal 
form of division).? 

The descriptions of the correct method of division are clear 
as far as they go, and there are plenty of examples from which 
to judge how the method was applied in practice. What is not 
generally agreed, however, is how seriously some of the divi- 
sions in the Sophist and Politicus are intended to be taken. 
Attention has been drawn to the humorous or satirical pas- 
sages in the preliminary divisions of the 'sophist' and the 
‘statesman’. Skemp (2, p. 67) interprets these as ‘fun made 
of humanity as such... . But it is in particular a gentle satire 
on the over-enthusiastic use ofthe method of Division by some 
of the members of the Academy itself.’ He points to the failure 
of the first attempts to define the ‘sophist’ and the ‘states- 
man’ and remarks (2, p. 68) that ‘Division, as such, is evi- 
dently not infallible. Our real interest in the Politicus is in the 
criticism of Division which is expressed in it.’ Stenzel, on the 
other hand, gave a very different assessment of the method of 
division, suggesting (3, p. 92) that ‘the “pedantry” of the 
entire method, which has aroused so much antipathy to it, is 
simply a consequence of the resolution not to omit, for the 
sake of brevity, any single step in Division. . . but to advance 
by means of exclusive contraries which will conduct us by 
necessary stages to the concept which we want'. How far is it 
possible to decide between these two quite contrasting lines of 
interpretation, and to determine, in particular, how far Plato 
intended, in the Poltticus, to satirise an over-enthusiastic use of 
division ? 

In both the Sophist (227a f.) and the Politicus (265b-266d) 


the Stranger is made to draw attention to the fact that in 


1 See especially Plt. 287c ff., and cf. Phdr. 265b. 

2 The Stranger says ‘let us divide them according to the joints, like a 
sacrificial victim, since we are unable to divide in two (trait Siya éSuvorrotpev)’ 
(Pit. 287c 3 f.), and he goes on to add that they should always divide into the 
fewest divisions possible. 
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carrying out their divisions they have arrived at results which 
seem quite comic.! Yet it should be noted that on both occa- 
sions he goes on to warn his audience that in their search for 
definitions they should not be misled by irrelevant considera- 
tions of dignity, such as the relative importance or unimpor- 
tance of the classes to which they refer.? The fact that the 
particular examples of divisions that have just been given are 
comic or even absurd does not detract from, and might even 
be thought to increase, the force of the general methodo- 
logical point which the Stranger is made to express. Plato 
may wish to poke fun at military strategists by classing their 
art alongside the catching of lice, but the repeated general 
warning, that they should not be deterred by irrelevant 
questions of dignity in their search for definitions, should 
surely be taken seriously. One might compare;? for example, 
the digression at Plt. 283b—287a, where again an important 
methodological point is at issue, namely that it 1s irrelevant 
whether their exposition is long or short, so long as it leaves 
the hearer better able to find the Forms.* In the Politicus, at 
least, the preliminary unsuccessful attempts to define the 
statesman are made the occasion for the Stranger to bring out 
certain important lessons in the use of the method. And in 
both dialogues we are told that the illustrative definitions of 
‘angling’ and ‘weaving’ are undertaken in order to give 
practice in the method which they must use in considering 
more important objects. Thus at $55. 218cd the Stranger says 


1 At Sph. 227b military strategy and the catching of lice are equal sub- 
divisions of hunting, and at Pit. 265b f. the king is found to be the ‘shepherd of 
the hornless herd’. 

2 At Plt. 266d 4 ff. the Stranger refers to the point which had been made in 
the ‘inquiry concerning the sophist’, that they should pay no attention to whe- 
ther a subject is more or less dignified, nor account the petty any less worthy of 
consideration than the great (cf. Sph. 227ab). 

3 Another passage we might, perhaps, compare is Prm. 130e, where when 
Socrates has denied the existence of Forms of hair, mud etc., on the grounds that 
this would be ridiculous, Parmenides remarks that this is because he is still 
young and when philosophy has ‘laid hold on him’ he will not despise such 
things. 

i ae especially Plt. 286e 1 ff. and contrast Socrates’ rejection of uaxpoAoyla at 
Prt. 335a-c and at Grg. 449bc. 
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that they must first practise the method which they will use 
on the sophist on something easier, and at Plt. 285d f. he 
justifies the illustrative definition of weaving on the grounds 
that it provides the dialectician with the training which he 
needs to be able to apprehend the highest realities! One 
may agree with Cornford and Skemp that the preliminary 
divisions of the sophist and statesman are light-hearted 
in tone, and the way in which the younger Socrates more than 
once concludes, prematurely, that the definition of the states- 
man has been completed? serves as an important warning that 
it needs a dialectician to judge the results of a division. On 
the other hand, Plato is evidently serious when he recom- 
mends the method as providing training in dialectic. More- 
over, although (unlike the younger Socrates) the Stranger 
never explicitly claims that they have demonstrated a Form by 
a division, he does suggest that the final division in the 
Sophist will reveal the true nature of the sophist himsel£? And 
it may be argued that the passages in the Politicus which 
expressly distinguish between correct and incorrect divisions 
(Plt. 262a—e) are themselves important evidence that Plato 
continued to have faith in the method of division as a means 
of revealing the interrelations between the Forms. 

As described and practised by Plato in the Sophist and 
Politicus the method of division is still quite flexible: the form 
the division takes is usually, though not always, a dichotomy, 
and it is evidently only in the hands of a dialectician that the 


1 The Stranger says that ‘no man of sense would wish to track down the 
definition of “weaving”, at least, for its own sake’ (Plt. 285d 8 £). He then 
goes on to point out that while for many things there are sensible re- 
semblances which may easily be indicated when anyone asks for an account of 
them, yet ‘for the greatest and most honourable things’ there are no such 
sensible resemblances. ‘Therefore we must practise in order to acquire the ability 
to give and receive a rational account about each subject. For the incorporeal 
realities, the finest and greatest realities, are clearly displayed only by a rational 
account and by no other means, and it is these realities that are the aim of all our 
present discussions. But in every case it is easier to practise on lesser objects than 
on greater ones’ (286a 4 ff.). 

2 See Plt. 265d, 267cd and 277a 1 f. 

? See émbBelfauev, SpA. 265a 1, and cf. Plt. 292ac, where the Stranger takes the 
results of their earlier divisions of the statesman as established. 
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method will yield reliable results, for mistakes may be made 
both in the apprehension of the genus under which a form 
comes and in the proposal of particular divisions. But we 
must now consider the evidence which suggests that division, 
and in particular dichotomous division, was developed in the 
Academy into a dogmatic method of definition and classifica- 
tion. Here we must refer especially to the evidence in 
Aristotle. Aristotle discusses the method of ‘division’ 
(Siaip_eois) or ‘dichotomy’ (8&ixovouía) at length in a number 
of passages in the Organon, the Metaphysics and the biological 
treatises, but the first problem that arises is to decide whose 
use of division Aristotle had in mind. At PA 642b 12 he 
mentions certain ‘published Divisions’ (cf. 643a 36), and 
this has been variously interpreted as referring to a work 
of Speusippus,! or to the Sophist and Politicus themselves.? 
Elsewhere Aristotle refers to certain ‘Divisions’ which he 
specifically attributes to Plato (GC 330b 16),? and a book of 
Divisions is referred to in the Thirteenth Letter (360b 8), whose 
author, if not Plato himself, was at least someone who 
appears to be well-informed on the activities of the Academy. 
It may be, then, that a number of collections of Divisions 
circulated in the Academy, and the ‘published Divisions’ of 
PA 642b 12 may refer to any one of these. Yet an analysis of 
the divisions cited shows that whoever their author may have 
been, they were much influenced by the divisions which are 
actually proposed in Plato's Sophist and Politicus. It has often, 
of course, been noticed that prototypes of some of the divisions 
to which Aristotle objects in PA A 2-3 can be found in those 
dialogues. But it has not, perhaps, been sufficiently remarked 
that this is true of almost all the divisions which he criticises 
both in PA and elsewhere, in the Organon and Metaphysics. 

1 See Cherniss, 2, pp. 54 ff., and Skemp, 2, pp. 7o ff. The evidence for 
Speusippus’ work is collected by Stenzel in his PW article, 2, cols. 1638 ff. 

? See Ogle, note to PA 642b 5. 

* Various attempts have been made to relate this reference to some passage in 


the extant dialogues, but such connections are quite uncertain: see, for example, 
Joachim, 2, note ad loc., who takes it as referring to Ti. 35a ff. 
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The typical division which he takes when criticising the 
method in Metaph. Z 12 and APo. B 5 is the definition of man 
as a ‘living creature, mortal, footed, biped, wingless’ (APo. 
92a 1, cf. Metaph. 1037b 33, 1038a 21 f.). But all the divi- 
sions which are used in this definition may be compared 
with, and perhaps may eventually derive from, passages in 
the Sophist and Politicus. Thus the divisions of ‘footed’ into 
‘biped’ and ‘quadruped’, and of ‘biped’ in turn into 
‘wingless’ and ‘winged’, are proposed by the Eleatic 
Stranger when he follows what he calls the ‘short way’ of 
arriving at the definition of the statesman (Plt. 266e 4 ff.).1 
Moreover, in PA A 2-3 the particular divisions which Aristotle 
implies were used in the ‘published Divisions’ are those 
into ‘water-animals’ and ‘land-animals’, into ‘walkers’ and 
‘fliers’ and into ‘tame’ and ‘wild’, and each of these, too, 
can be paralleled in Plato.? Indeed the only dichotomy which 
Aristotle expressly criticises in PA for which no Platonic 
prototype can be found is that into ‘black’ and ‘white’.? This 
does not necessarily mean, of course, that Aristotle is thinking 
of the corresponding passage or passages in the Sophist and 
Politicus when he criticises these divisions. On the contrary, as 
Cherniss and others have shown, the context in which the 
divisions occur in Plato is sometimes quite different from the 
context in which they are criticised by Aristotle. But what 

1 Cf. also the division into ‘living’ and ‘lifeless’ which occurs in various con- 
texts in Plato (Sph. 219e 7 ff.; Plt. 261b 7 f., 202b 12 f.), and which is used by 
Aristotle as an example when he criticises division at APo. 9r b 18. 

? ‘Tame’ and ‘wild’ occur both at Sph. 222b 5 (as subdivisions of land- 
animals) and at Plt. 264a 1 f. (as divisions of animals as a whole: it is to be noted 
that this passage comes just after the Stranger has given a number of examples 
which aim to show how to divide correctly, 262a-e). ‘Walkers’ and ‘fliers’ 
(mopeuTiKé, Inve at Arist. PA 643 b1) correspond roughly to mtnvóv and megóv 
used at Plt. 264e 6 (and ‘winged’ and ‘wingless’? mentioned, for example, at PA 
643 b 2 seem to be used at PH. 266e 5 ff., cf. also 276a 4). Finally, a division 
into ‘land-’ and ‘water-animals’ occurs both at Sph. 220a 7 ff. (cf. 221e 2 f.) 
and at Plt. 264d 1 ff. (Evu&pov, EnpoBarixdv). 

3 PA 643b 21, cf. 643a 20f. Outside PA, the only division which Aristotle 
criticises which is quite unrelated to any Platonic archetype seems to be 


‘commensurate’ and ‘incommensurate’, APr. 46b 30. 
* See especially Cherniss, 2, pp. 54f. 
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the close correspondences between the divisions to which 
Aristotle objects and those which may be found in the later 
dialogues of Plato do show, is that even the preliminary divi- 
sions in the Sophist and Politicus had a profound influence in the 
Academy. Divisions which had been suggested in a variety of 
different connections in Plato, and which were certainly not 
originally intended to form the basis of a complete classifica- 
üon of biological species,! were later used for just such a pur- 
pose. Indeed not only do other members of the Academy 
seem to have adopted a system of biological classification 
based on dichotomous divisions, but it may be that at one 
stage Aristotle himself saw no serious objection to defining the 
species and genera of animals by contrary differentiae in a 
similar manner.? 

Aristotle's criticisms of division indicate what some of its 
exponents hoped to achieve by this method, and reveal why, 
in particular, division so often took the form of dichotomy. 
At several points he reports or implies that division was used 
as a method of proof. Thus at APr. 46a 35 ff. he says that those 
who used the method ‘tried to convince people that it was 
possible to give a demonstration (&rróbei&is) of substance and 
essence’. This comment occurs in a chapter on division (APr. 
A 31) which follows close after Aristotle's detailed exposition 
of the syllogism. Division is criticised as a ‘small part’ of the 
method of the syllogism, and ‘as it were, a weak syllogism’ 
(APr. 46a 31 ff.), and it is clear that Aristotle considered 
division as, in some sense, a rival to his own method of the 

1 Thus we may contrast Sph. 220ab, where animals are divided into ‘walking’ 
and ‘swimming’ and the latter group then subdivided into ‘winged’ and 
‘water-animals’ in a division which aims to define angling as a spccies of 
‘hunting’, with the fourfold classification of living beings in Ti. 39e-40a into 
‘gods’, winged creatures, water-animals and land-animals, and with the more 
detailed list at Ti. 9rd f., where the three main groups of animals, other than 
human beings, are birds, ‘wild animals that go on land’ (four-footed, many- 
footed and footless) and ‘water-animals’ (fish, shell-fish, etc.). Cf. also Laws 
823b, which implies a ¢richotomy of animals into ‘water-animals’, ‘winged 


animals’ and ‘those that go on land’. 
2 I have assembled the evidence for Aristotle in an article in Phronesis, v1 


(1961), pp. 59 ff., especially 61-4, 70-1. 
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syllogism.! He points out, however, that division assumes what 
it ought to prove, namely the answer to the alternative ques- 
tion put by the person making the division (e.g. 46a 33 f., b 11, 
cf. also APo. 91b r4 f£), and that what division does in fact 
establish is not the essence of the thing to be defined, so much 
as a disjunctive proposition of the type ‘man must be either 
mortal or immortal’ or ‘man must be either footed or footless’ 
(46b 10 £, 17 ff.). Yet ifin some chapters of the Analytics he is 
severely critical of division as a method of proof, in others he 
concedes that the method is useful for the purposes of arriv- 
ing at a definition, and in this context he makes specific re- 
commendations concerning the type of divisions to be used. 
First at APo. 91 b 28 ff. he suggests that some of the objections 
to division may be removed if certain conditions are fulfilled, 
namely if they take only elements in the essence, in the right 
order, and see that what is divided is all within the division 
and that nothing is omitted. Division, he repeats, still does 
not demonstrate its conclusion, although ‘it may give know- 
ledge in another way’ (b 33 f.). And then at APo. 96b 25 ff. 
division is positively recommended for the purposes of defin- 
ing, first in order to ensure that the predicates are taken in 
the right order (e.g. animal, tame, biped, rather than biped, 
animal, tame) and second in order to avoid omitting any 
element of the essence of the thing to be defined. Indeed 
Aristotle says that to use division is the only way to make sure 
that nothing will be omitted (96b 35 f., 97a 4 ff.). But if he 
advocates the use of this method in defining, he also stipulates 
the form which the divisions should take. In particular he 
says that they must ensure that the division exhausts the 
genus, and that this will be achieved if the division is into 


! Although Aristotle describes division as a 'small part? of the syllogistic 
method, this should not be taken to imply that he considered his own method a 
development of the Platonic method of division. The remark should rather be 
related to his claim in the previous chapter that the syllogistic method is 
universally applicable (i.e. that other methods of proof may be subsumed under 
it). On the vexed question of the *origin' of the syllogism, see Shorey, 1 and 2, 
Ross, 3, Solmsen, 2, and Mansion, 2. 
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T 


opposites which exclude intermediates, àv Ñ dvtixeiveva Ov ufi 
oTi peTa§ú (97a 19 ff., cf. 35 fpc 

The significance of the recommendation which Aristotle 
makes in this passage becomes apparent when we consider 
the assumptions on which the whole method of division seems 
to be based in both Plato and Aristotle. In the Sophist and 
Politicus the Eleatic Stranger presents Theaetetus or the 
younger Socrates with a series of alternatives. In the first 
illustrative division of the angler (Sph. 219a 4 ff.) these are 
craftsman/non-craftsman, productive/acquisitive, by ex- 
change/by capture, in the open/stealthily, lifeless things/ 
living creatures and so on. Often the division is put as a 
question, a choice between a pair of alternatives (as at 219a 
5 f.), and one is reminded, I think, of the many other occa- 
sions, in Plato and in earlier writers, on which we find an 
alternative question used as an argumentative technique to 
force a particular issue. In Plato’s divisions, the alternatives 
which are proposed vary a good deal, some being pairs of 
contraries, others contradictories, others again not being 
contraries 1n the strict sense at all, and sometimes, as we saw, 
the alternatives are more than two in number. But on each 
occasion it must be assumed that the choice presented is an 
exhaustive one. Sometimes this 1s clearly brought out, as when, 
for example, the Stranger remarks that all the members of a 
genus fall under one or other division (e.g. Sph. 219d 1 f. and 
221b 2 on the division of ‘arts’ into productive and acquisi- 
tive).? Again in the Politicus where certain recommendations 
are made concerning the type of divisions which should be 
used, the Stranger says that they should divide ‘according to 
the Forms’ and ‘down the middle’ (262b 6, e 3, 265a 4), and 
the actual examples of correct divisions which are given are, 


1 Cf. also Metaph. 1037 b 27 ff. where Aristotle again advocates the use of 
divisions in defining and lays down further conditions concerning the method ; 
e.g. they should divide by the differentia of the differentia (1038a 9 ff.) and 
they should avoid dividing by accidental qualities (10382 26 ff.). 

2 This division appears, however, to be modified by the introduction of the 
‘separative’ arts at Sph. 226bc. 
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in fact, divisions which refer to contraries which exclude an 
intermediate, namely odd and even, and male and female 
(262 de). Plato, however, expresses no general rule to the effect 
that division should use contraries of a particular logical type, 
but then neither does the Stranger profess to demonstrate, but 
only to reveal, the nature of the object which they are defin- 
ing (e.g. Sph. 264d-265a). In Aristotle, on the other hand, 
we hear of exponents of division who made more ambitious 
claims for it, using it to ‘demonstrate’ ‘the substance and the 
essence’, and Aristotle’s comments and recommendations 
help us to understand how this claim came to be made for the 
method. At APr. 91b 18 ff. the exponent of the method is 
imagined proceeding as the Eleatic Stranger often does in the 
Sophist and Politicus, that is to say he puts a choice between a 
pair of opposite alternatives: ‘Is man a living creature, or 
lifeless?’ He puts the question and then, as Aristotle says, 
assumes the answer ‘living creature’. It is clear that the 
divider’s claim to have proved the definition of man rests on 
the two assumptions (1) that the choice on each occasion is 
exhaustive, and (2) that the answer to each question is self- 
evident. Now Aristotle’s main objection to Division is that it 
assumes what it ought to prove, namely the answer to the ques- 
tion putting a choice between certain alternatives,! and he 
accordingly rejects it as a method of proof. Yet he accepts it, 
as we saw, as a method which may be used to arrive at a 
definition, and in this context he specifies the type of opposites 
which should be used in order to ensure that nothing is 
omitted from the division. By proposing that they should 
divide by opposites which exclude intermediates, he lays down the 
condition which ensures that the division will be exhaustive, 
although it may be noted that this condition is in perfect 
keeping with the recommendations which Plato himself had 
made in the Politicus (262a—e). 

1 E.g. at APo. 92a 1 ff. Aristotle considers the definition of man as ‘animal, 
mortal, footed, biped, wingless’ and says that at each step in the division we 


may ask the question ‘why?’ But the divider, he goes on, will say, and will, as he 
thinks, prove by the division, that all animals are either mortal or immortal. 
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While in the Organon Aristotle proposes certain rules to 
ensure the formal validity of Platonic division, the biological 
treatises show that he soon realised the limitations of this 
method when applied, in practice, to the classification of 
animals. It is striking that the great majority of examples 
which Aristotle considers in the various passages where he 
discusses the method of division are drawn from the field of 
zoology. Two of the definitions which appear in APr. A 31 
have as their conclusion the definition of man as a mortal, 
footed animal, and at APo. B 5 he mentions the complete 
definition of man as ‘animal, mortal, footed, biped, wingless’? 
(92a 1). Moreover, the examples which he takes when 
recommending the use of division in defining are exclusively 
zoological. In APo. B 13 he gives ‘animal, tame, biped’ as an 
instance in which the predicates are taken in the correct 
order (96b 31 f.), and he also refers to the division of winged 
animals into whole-winged and split-winged (b 38 ff.), and 
in Metaph. Z 12 he gives such examples as the division of 
footed animals into ‘cloven-footed’ and ‘not-cloven-footed’ 
(1038a r4). It is clear that the method was particularly 
applied to the problems of zoological classification, and it may 
even be that Aristotle himself was, at one period, prepared to 
advocate its use in that field. But when we turn to Aristotle’s 
own biological works, his approach to the problem of the 
classification of animals is markedly different. At PA A 2-3 
he once again considers the method of dichotomous division. 
He repeats several of the points which he had made else- 
where, but now raises important new objections to its use in 
biology. At Metaph. 1038a 17 f. he had mentioned, inciden- 
tally, that the number of infimae species will be the same as 
the number of differentiae used in the divisions, but this is 
now used (PA 643a 7 ff.) to show the absurdity of applying 
the method to the classification of animals, because it can 
hardly be expected that the number of species will, in fact, be 
‘four or some other power of two’ (a 22 f.). Again the fact 
that a definition will consist of the genus and the last 
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differentia, which had been pointed out at Metaph. 1038a 
19 f., is now used as another objection to the method, Aristotle 
now suggesting that each species will require more than one 
specific differentia (PA 643b 28-644a 11). Furthermore, asa 
new and quite fundamental criticism of the method, he com- 
plains that it splits up the natural groups of animals, such as 
birds and fish.! In contrast, then, with the passages in APo. 
B13 and Metaph. Z 12 where he had recommended dicho- 
tomous divisions as a useful method of finding definitions, in 
PA A 2-3 he totally rejects this method, as applied to zoology 
in particular: he ends his discussion by asserting (PA 644b 
19 f.) that he has shown how dichotomy is in one respect 
impossible, and in another respect futile.? 

The method of division may be considered the most not- 
able attempt, in the period before Aristotle, to devise a 
method of proof. As used by Plato the method is not subject 
to strict formal rules and remains quite flexible. But to judge 
from some of Aristotle’s criticisms, there were exponents of 
division who saw it as a method of demonstration, who hoped 
that by dividing and subdividing animals, for instance, into 
opposite groups, they would arrive by necessary stages at 
certain conclusions (the definition of a particular species, or a 
complete classification of animals). The method consists, in 
most cases, in a technique of putting a choice between a pair 
of opposites, and yet at first the question of the logical status 
of the opposites which were used as alternatives was not 
explicitly considered. The assumptions on which the method 
was based were, however, analysed by Aristotle, who pointed 
out that to ensure that the division is exhaustive, the opposites 
should be of a certain logical type, namely contraries which 


1 PA 642b 10 ff., 643b 10 ff. Contrast APo. 97a 1 ff., 35 ff., where both the 
genus ‘animal’ and the two groups ‘birds’ and ‘fish’ appear to be taken as 
possible subjects for dichotomous division. 

* While the chief objects of Aristotle’s attack in PA A 2-3 were, no doubt, his 
opponents in the Academy, some of the objections which he brings against 
division appear to be valid against his own earlier modified acceptance of 
that method as a means of finding definitions. See further Phronesis, vi 


(1961), p. 72. 
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exclude intermediates. But if the effect of this stipulation was 
to remove one of the formal objections to the method as it 
had sometimes been practised, Aristotle also showed that the 
attempt to apply dichotomy to the problems of zoological 
classification was misguided, and in the biological works he 
rejects dichotomy outright in favour of a taxonomy which is a 
good deal more complex, but which pays closer attention to 
the natural groups of animals. 


ARISTOTLE 


Among the more important advances for which Plato was 
responsible in the field of logic are his clarification of the 
nature of contradiction and his drawing of the distinction 
between denying a predicate with respect to a particular 
subject and asserting the contrary predicate. But Plato no- 
where undertook a systematic analysis of the different modes 
of opposites and opposite statements. For the first such analy- 
sis we may turn to Aristotle. At several points in the Organon 
and Metaphysics! Aristotle distinguishes between four types of 
opposites: (1) correlative opposites (e.g. double and half), 
(2) contraries (e.g. good and bad), (3) positive and privative 
terms (e.g. sight and blindness) and (4) contradictories or 
affirmations and negations (e.g. ‘he sits’ and ‘he does not 
sit). One of the striking features of this classification of 
opposites is that oppositions between propositions (affirma- 

1 E.g. Cat. ch. 10 (11b 15-13b 35); Top. 109b 17 f., 113b 15 ff., 135b 7 fh; 
Metaph. 1018a 20 ff., 1054a 23 ff., 1055a 38 ff. At Metaph. 1018a 20 ff. he 
mentions ‘the extremes from which and to which generations and destructions 
occur? besides the usual four types of opposites, but neither here nor elsewhere 
do these play an important part in Aristotle’s analysis (see Ross's note ad. loc.). 

2 This is the example given at Cat. 11b 23. Elsewhere, e.g. Metaph. 1055b 
9 f., Aristotle sometimes refers (as we also tend to) to such a pair as ‘equal’ and 
‘not equal’ as an example of contradictory opposites. But he points out at 
Cat. 13b 10 ff. that this type of opposition, unlike the other three sorts of oppo- 
sites, is not an opposition of simple terms, but of combinations of words which may be 
true or false, i.e. propositions. (The distinction between a sentence, i.e. a signifi- 
cant combination of words, and a proposition, which alone may be true or false, 


is pointed out, for example, at Jnt. 17a 1 ff.: a prayer is a sentence but is neither 
true nor false.) 


3 161 LPA 


POLARITY 


tions and negations) are dealt with alongside oppositions 
between terms (contraries, correlative opposites, positive and 
privative terms). Yet this classification enables Aristotle to 
bring out certain important distinctions between those 
opposites that do, and those that do not, admit inter- 
mediates. His use of the terms ueratÜ and &v& péoov is, it is 
true, rather loose. Sometimes he refers to what we may call 
true intermediates (the usual example he gives is that of grey 
and other colours which are intermediate between white and 
black),! but on the other hand he also uses the terms to refer 
to what is ‘intermediate’ between two terms only in the sense 
that neither of the terms may be truly predicated of it (he 
gives the example of that which is ‘neither man nor horse’ at 
Metaph. 1011b 31 where the two senses of yeta€v are dis- 
tinguished). He points out, then, that some pairs of con- 
traries admit of many intermediates in the true or strict sense 
(as the other colours between white and black, or as un- 
named intermediates between good and bad, or just and 
unjust, which we refer to as ‘neither good nor bad’, ‘neither 
just nor unjust’, Cat. 12a 20 ff.). On the other hand, other 
pairs of contraries admit of no intermediates in this sense (the 
examples which he gives at Cat. 12a 4 ff. are odd and even, 
and health and sickness) but nevertheless admit of ‘inter- 
mediates’ in the second sense, since of some subjects neither 
the one nor the other contrary may be truly predicated. In 
this sense positive and privative terms and correlative oppo- 
sites admit of ‘intermediates’ too, for it is not true of things 
other than eyes that they must either have sight or be blind. 
Aristotle establishes, then, that there is only one class of op- 
positions which do not admit of ‘intermediates’ at all, namely 
the class of contradictories or affirmations and negations. He 
puts it at Metaph. 1011b 23 f., for example, that ‘there can- 
not be anything intermediate between contradictories ; but it 


1 E.g. Cat. 12a 17 ff. When Aristotle defines vetaf at Metaph. 10574 18 ff. it 
is this strict sense of intermediate which he has in mind: he concludes (b 32 ff.) 
that ‘intermediates are all in the same genus, and intermediate between con- 
traries, and all composed of contraries’. 
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is necessary either to affirm or to deny any one predicate with 
respect to any one subject’,! and again at APo. 72a 12 f. the 
opposition between contradictories is ‘an opposition which of 
its own nature excludes a middle', and on many other occa- 
sions, too, he refers to, and uses, this principle, the so-called 
Law of Excluded Middle. 

His analysis of opposites is clear and straightforward. Ifat 
first sight it seems a little strange that he should group con- 
tradictories alongside oppositions between terms, we see that 
this allows him to emphasise that it is only in the case of con- 
tradictories that it is necessary that one of the pair must be 
true and the other false (Cat. 13b 2 ff., 33 ff.). Time and again 
in considering the arguments of earlier Greek writers we 
noted that it appears to have been assumed with regard to 
opposites of various sorts that one or other of two opposites 
must be true, and the second false. Aristotle has the credit for 
revealing the precise conditions under which this assumption 
holds good. On the one hand it is true of certain contraries, 
namely those which do not admit of intermediates in the 
strict sense, that one or other must be true of the subjects of 
which they are properly predicated. On the other hand, of 
contradictories alone it is always necessary for one opposite to 
be true and the other false. 

Aristotle was the first philosopher to attempt to classify the 
different kinds of opposites, but he also carried out a full 
analysis of different types of opposite statements. First he 
states the Law of Contradiction in the form ‘the same attri- 
bute cannot at the same time belong and not belong to the 
same subject in the same respect’ (Metaph. 1005b 19 f., cf. 
1061 b 36 f.) and describes this as ‘the surest principle of all’ 
(1005b 17 f., 22 £), devoting two long passages in the Meta- 
physics, not to demonstrating it (for he grants that this would 
be impossible), but to refuting those who would deny the 


1 At Int. 17a 34 ff. he points out that for two propositions to be contradictory 
the subject and predicate must be the same in each, and not merely the same in 
an equivocal sense, and he notes that there are other qualifications which they 
make to counter the casuistries of sophists, cf. also SE 181a 36 ff. 
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principle. But then in several important chapters of the 
Analytica Priora and de Interpretatione he considers different 
types of affirmative and negative statements at length. In 
APr. A 46, for example, he draws the distinction between 
*not to be so-and-so’ and ‘to be not-so-and-so': the contra- 
dictory of ‘to be white’ is ‘not to be white’, and not ‘to be 
not-white’ (which has, as its contradictory, ‘not to be not- 
white’). The relations between ‘to be A’, ‘not to be £’, ‘to be 
not-A’, and ‘not to be not-A’ are then worked out in detail.? 
Elsewhere he goes further in distinguishing different kinds of 
opposite premisses. At APr. B 15 in particular he considers 
the four pairs (1) ‘all Ais B?’ and ‘no A is B’, (2) ‘all Ais B" 
and ‘not all A is B’, (3) ‘some A is B’ and ‘no A is B’, and 
(4) ‘some A is B’ and ‘some A is not B’, in a passage which 
lays the foundation for the traditional Square of Opposition. 
While the premisses in (2) and (3) are contradictories,® those 
in (1) he calls contraries, and those in (4) he says are opposed 
‘only verbally’ (ker& tiv Aé&v. ..póvov) (APr. 63b 27 f.). 
And he then points out that while contrary propositions (asin 
1) are incompatible, and of contradictories (2 and 3) one 
must be true and the other false, with subcontraries (such as 
we have in 4) the two premisses are compatible (cf. also Int. 
17b 23 ff., 20a 16 ff). 

1 Metaph. V chs. 3-6 and K chs. 5-6. 

2 Taking ‘to be good’, ‘not to be good’, ‘to be not-good' and ‘not to be not- 
good’ as A, B, C, and D respectively, he shows that A and B are contradictories, 
and so too C and D: that A and C are incompatible (contrary), but B and D 
compatible: and that A entails, but is not entailed by, D, and that C entails, but 
is not entailed by, B (APr. 51b 36 ff.). 

3 ‘The distinctions which Aristotle draws are clear enough, but the termino- 
logy which he uses in referring to different kinds of opposites and opposite state- 
ments, fluctuates. Thus the terms dvtixelyevov, dvtixcio6a1 which are used of 
opposites generally, e.g. Cat. 11 b 16, are used of contradictories in particular in 
this passage, APr. 63 b 30 (cf. Int. 20a 30), and of contraries in particular, e.g. at 
Metaph. 1011b 34 f. More often Aristotle uses ávrígacis of a pair of contradic- 
tories, e.g. APo. 72a 12, or of one or other member of such a pair, e.g. APr. 34b 
29 (cf. also &vrigerixÓs used with &vrikeic9ot, Int. 17b 16 f£). Again the term 
évavtiov is used not only of contrary terms and contrary propositions (as in APr. 
63 b 28) but also on one occasion, at least (APr. 59b 10 f.), to refer to both con- 


trary and subcontrary propositions (i.e. both the pair ‘all A is B’ and ‘no A is B^, 
and the pair ‘some A is B’ and ‘some A is not B"). 
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Enough has by now been said for it to be evident that 
Aristotle's was indeed the decisive contribution in the history 
of the analysis of different modes of opposition. But we 
should note, in conclusion, where his formal analysis of dif- 
ferent types of opposites is relevant to the various methods of 
argument which he recommends or uses in the Organon or 
elsewhere. First we should consider the method of proof 
known as reductio ad impossibile. This consists of two steps: (1) 
to prove a proposition (p), you first assume its contradictory 
(not-p), combine this with some other, known premiss, and 
deduce a conclusion. But (2) if the proposition thus deduced 
is false, and the deduction is valid, and if further one of the 
premisses is known to be true, then the other premiss, the 
original assumption (not-f), is false, and so its contradictory 
(p) istrue. Aristotle gives many examples of this method in 
his treatment of the various moods of the syllogism.? Thus the 
mood Barbara (‘if all B is A and all C is B, then all C is A’) 
may be established per impossibile as follows: you first assume 
the contradictory of the conclusion, namely ‘some C is not A’; 
then combining this with the given premiss ‘all B is A’, one 
may infer (by the mood Baroco in the second figure) that 
‘some C is not B’. But this is false (assuming that it is given 
that all Cis B). But if the inference is valid, and the proposi- 
tion inferred is false, then given that one of the premisses (‘all 
B is A’) is true, the other premiss (the original assumption, 
‘some C'is not A’) must be false. And so its contradictory, ‘all 
C is A’, is true, which is the conclusion we set out to prove.? 


1 See, for example, APr. 41a 23 ff., 61a 18 ff. Reductio ad impossibile is referred 
to at APr. 40b 25 f. as a part of reasoning by hypothesis, though there is some 
doubt as to which element Aristotle considers the hypothesis. Ross (4, p. 372); 
relying on APr. 41a 32-4 and 50a 29-32, thinks that it is the second of the two 
steps outlined above that is ¿§ ttro®écews: and yet Aristotle seems consistently to 
refer to the former step as the ‘hypothesis’ throughout the discussion at APr. B 
11—14 (e.g. 63a 19). 

2 He devotes four chapters in APr. B (11-14) to working out the valid forms of 
reductio ad impossibile, and he points out that the same conclusions that may be 
proved ostensively may be proved by this method also (e.g. APr. 62b 38 ff). 

3 See APr. 63a 25 ff. and cf. 62a 22 ff. (I have altered Aristotle’s symbols and 
quoted them in the form in which they are generally associated with the mood 
Barbara). 
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We have seen how the Eleatics, for example, sometimes 
attempted to establish such a thesis as ‘the One’ by refuting 
its contrary ‘the Many’. But while the aim of the Eleatics 
was to establish their own theses by refuting their opposites, 
their arguments were open to certain objections. First, the 
theses in question were often quite vague and undefined, and 
second, even if ‘the Many’ (for example) were ‘disproved’, it 
would not necessarily follow that the contrary thesis ‘ the One’ 
is true. It is interesting to note, then, that Aristotle’s method 
of proof per impossibile has a similar aim, but that on more than 
half a dozen occasions in the chapters of the Prior Analytics in 
which he deals with the method he points out that for a pro- 
position to be proved per impossibile, the proposition which 
must be assumed and shown to be false is its contradictory, and 
not its contrary. Thus for the proof of A, E, J and O conclu- 
sions, the corresponding propositions to be assumed and 
shown to be false are O, 7, E and A respectively. To prove, for 
example, that ‘all A is B’ per impossibile, we must assume 
‘some A is not B’ and show that this is false: it is not enough 
to assume that ‘no A is B’ and show that this is false, for all 
that this would show is that ‘some A is B’. 

Reductio ad impossibile represents an application of the 
principle of Excluded Middle in a formally demonstrative 
method of argument. But the presentation of a set of opposite 
alternatives is a common feature of Aristotle’s argumentation 
in, for example, the physical treatises, and here too interest- 
ing comparisons are to be made between him and earlier 
writers. For destructive purposes Aristotle often uses a tech- 
nique of argument which consists of refuting a thesis by first 
stating a number of alternatives one of which must be true if 
the thesis is true, and then demolishing each of the alternatives 
in turn (and we have already seen a similar mode of argu- 
ment used by Gorgias in his proof that ‘nothing exists’). Thus 

1 See APr. 61b 1 ff, 17 fE, 30 fE, 62a 28 ff., b 8 ff., 25 ff. and especially 62a 


11-19 (‘it is evident that in all the syllogisms it is not the contrary but the con- 
tradictory that must be hypothesised’). 
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at Ph. 237b 23 ff. Aristotle shows that it is impossible for a 
thing to travel a finite distance in an infinite time (assuming 
that it does not cover the same distance over and over again) 
by considering and rejecting the two alternatives (a) that the 
movement is uniform, and (b) that the movement is not 
uniform, and we may note that in this example, at least, the 
alternatives are indeed exhaustive. Again for constructive 
purposes he sometimes sets out a series of alternatives with a 
view to establishing one of them by elimination, and this too, 
of course, is a method of argument which can be paralleled in 
earlier philosophers (notably in Plato).! Thus at Cael. 305a 
14 ff., having established that the elements undergo ' genera- 
tion’, he puts it that they are generated either (A) from what 
is incorporeal, or (B) from what is corporeal, and if from the 
corporeal, either (i) from some other body, or (i1) from each 
other, and he establishes the second alternative in each case 
(Bii) by showing that the first is impossible.? Now for either 
of these two types of arguments to be valid, the alternatives 
which are passed under review should be exhaustive. And in 
point of fact the alternatives which Aristotle proposes often 
fulfil this condition (as when he refers to the exclusive con- 
traries corporeal and incorporeal at Cael. 305a 14 ff, for 
example). Yet while there can be no doubt that Aristotle 
was fully aware of the distinction between contraries that do, 
and those that do not, admit of intermediates in the strict 
sense, this does not prevent him from sometimes proposing 
arguments in which the alternatives are not, strictly speaking, 
exhaustive. Thus at GC 326b 6 ff., for instance, he poses a 
dilemma for the proponents of the theory of invisible pores, 
suggesting that the pores must be thought of as either full or 
empty, and arguing that in both cases it is unnecessary to 
postulate the existence of pores in order to explain how things 
act on, or are acted upon by, one another. But ‘full’ is taken 


1 One example from Plato, Sph. 251d ff., is considered above, pp. 141 f. 

2 See 305a 31 f.: ‘since it is not possible for the elements to be generated 
either from the incorporeal, or from some other body, it remains to believe that 
they are generated from each other’. 
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in the sense quite full, and *empty' again as quite empty, and 
one of the defences which an opponent might adopt, then, is 
that the alternatives (quite full: quite empty) are not 
exhaustive.! 

In the physical treatises Aristotle sometimes proposes 
arguments based on opposites to which certain formal objec- 
tions may be raised. But in the Organon he not only describes, 
but also recommends, for certain purposes, various types of 
arguments based on opposites which are plausible, but 
deceptive. Two passages in the Sophistici Elenchi are par- 
ticularly interesting as they show that he was well aware 
of the common tendency, in argument, to assume that 
opposites of any sort are incompatible and exhaustive 
alternatives. At SE ch. 5, 166b 37 ff., dealing with fallacies of 
secundum quid (mapà TO a&TrAds TOde À TH] Aéyeo90u Kal ur) 
Kupios), he notes the difficulties that arise when a pair of con- 
trary attributes belongs to a particular subject (167a 9 ff.). 
In some cases (he says) it is easy to detect the fallacy (he 
mentions the case of the Ethiopian with white teeth, 167a 
11 ff.). Often, however (he goes on), the fallacy passes un- 
detected, and he notes that this happens especially when both 
the contrary attributes belong to the subject similarly (i.e. in 
similar respects) : ‘for there is general agreement that it must 
be conceded that either both the predicates are used absolutely, 
or neither is: thus if a thing is half white and half black, is it 
white or black?'? But then in a later passage we find that he 
actually recommends using questions which take the form of a 
choice between a pair of (inexhaustive) contraries as a 


1 Aristotle himself often evades the dilemmas which had perplexed earlier 
Greek philosophers by suggesting a modification in the alternatives which had 
been assumed to be exhaustive and incompatible. Thus at GC 315b 24 ff. he 
considers whether the primary units of bodies are divisible or indivisible, and 
points out the difficulties which each of these views holds. He attempts to solve 
this particular &mopía, however, by appealing to the distinction between poten- 
tiality and actuality, and suggesting that the primary units are ‘potentially 
divisible, but actually indivisible’ (316b 19 ff., cf. 317a 2 ff). 

2 SE 167a 18 ff., cf. also Ph. 240a 19-29. An argument of a similar kind is 
mentioned at $E 168a 7f.: some things are good, some not good; the ques- 
tioner asks ‘are all things good, or not good?’ 
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rhetorical device to gain admissions from an opponent. At SE 174a 
40 ff. he says that ‘in order to obtain your premiss, you ought 
to contrast it with its contrary in your question. For instance, 
if it is necessary to secure the admission that “a man should 
obey his father in everything”, ask “should a man obey his 
parents in everything, or disobey them in everything?" And 
to secure that “that which is multiplied many times over is a 
large number", ask “should one agree that it is a large num- 
ber, or a small one? "... For the juxtaposition of contraries 
makes things appear big, both relatively and absolutely, and 
better and worse, in the eyes of men.'! Aristotle was the first 
philosopher to undertake a full analysis of the different modes 
of opposition: but we may also give him credit for drawing 
attention to the common tendency to state a problem in 
terms of a choice between opposite extreme alternatives (as 
we say in terms of black and white) and for showing how 
misleading the statement of a problem in these terms may be. 


CONCLUSION 


In the history of the analysis of different modes of opposition 
the decisive contribution was made by Aristotle, but we may 
conclude this chapter with a few comments on the nature and 
significance of the advances in logic which we have consider- 
ed. To begin with, in the pre-Platonic period, explicit dis- 
tinctions do not seem to have been drawn between different 
types of opposition. On the contrary, to judge from the texts 
we discussed, there was a certain tendency to assimilate 
different types of opposites together, to emphasise their 
generic similarity (as opposites) and to ignore the specific 
differences between them (between contraries and contra- 
dictories, for example, or between contraries that do, and 
those that do not, admit intermediates). At this period diffi- 
culties and dilemmas arose in two contexts, in particular, 


1 mapatıðepévov yap éyyus 1v Evavrícv, kal peiga kal peydAa palvet kai xelpe Kal 
BeAtio rois &vOpoxmois. 
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(1) in dealing with contradictions or apparent contradictions, 
and (2) in the use of disjunctive arguments (in which a choice 
is presented between a set of alternatives). We have seen that 
both types of difficulty were eventually clarified and resolved, 
although neither of them in the period before Plato. Plato 
was responsible for, among other things, showing under what 
circumstances it is, or is not, possible to predicate opposites 
with respect to the same subject. And then Aristotle under- 
took a systematic analysis of different types of opposites and 
opposite statements, revealing, in particular, the precise 
conditions under which a pair of opposites may constitute 
mutually exclusive and exhaustive alternatives. 

These were undoubtedly important advances in formal 
logic. But what, one may ask, were the effects of such 
advances in terms of the actual arguments which were sub- 
sequently employed? It is evident that the drawing of certain 
distinctions between different types of opposites and opposite 
statements did not prevent the continued use of arguments 
similar in form to those we find in the Eleatics or in some of 
the early dialogues of Plato, for example. Indeed even when 
such arguments were seen not to be demonstrative, they 
nevertheless often retained a certain persuasive plausibility. 
True, certain dilemmas became avoidable (even if they were 
not always thereafter avoided) thanks to the work of Plato 
and Aristotle. But we saw that Plato himself continued to use 
arguments which put a choice between what are (strictly 
speaking) inexhaustive alternatives in connection with the 
theory of Forms in such a dialogue as the Timaeus. And if 
Aristotle explicitly investigated the logic of the use of oppo- 
sites, he also threw some light on the psychology of their use, 
and recognised the plausibility of certain argumentative 
devices based on opposites which are similar to those we find 
used in earlier Greek writers. Indeed we saw that in the 
context of ‘rhetorical’ arguments he expressly recommends 
the juxtaposition of contraries as a means of securing admis- 
sions from an unwary opponent. We may conclude, then, 
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that important though the analysis of the different modes of 
opposition was from the point of view of formal logic, the 
effect of the advances we have considered was not so much to 
preclude the use of certain types of argument based on 
opposites, as to enable a dividing line to be drawn between 
those that have a claim to be demonstrative, and those that 
are at best persuasive, or at worst frankly misleading. 
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PART TWO: ANALOGY 


CHAPTER III 


THE PRE-PHILOSOPHICAL 
BACKGROUND 


INTRODUCTION 


The fortunes of analogy as a mode of inference and as a 
method of discovery have fluctuated in the debates which, 
since Bacon, have been held on the problems of scientific 
method: nor has there been general agreement on the defini- 
tion of analogy or on the important question of the relation 
between analogy and induction. First it is apparent that our 
use of any general term depends on the recognition of a simi- 
larity between the instances to which it is applied. As Snell 
(3, p. 191), for example, put it, ‘our habit of referring to the 
objects in the world around us by means of concrete nouns is 
itself based on an act of comparison, on the drawing of a 
parallel. By attaching the name ‘horse’ to various animals at 
different times, I equate them in spite of their many distin- 
guishing marks. The point was put more generally by 
Jevons (p. 628) as follows: ‘the whole structure of language 
and the whole utility of signs, marks, symbols, pictures, and 
representations of various kinds, rest upon analogy'. And 
then philosophers have also drawn attention to the element of 
analogy in all reasoning. Hume! put it that ‘all kinds of 
reasoning from causes or effects are founded on two particu- 
lars, viz. the constant conjunction of any two objects in all 
past experience, and the resemblance of a present object to 
any of them.. . . Without some degree of resemblance, as well 
as union, it is impossible there can be any reasoning. But as 
this resemblance admits of many different degrees, the reason- 


1 Hume, Book 1, part 3, sec. 12 (1, p. 142). 
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ing becomes proportionably more or less firm and certain.’ 
Again Mill, for instance, believed that in its most general 
formulation (‘two things resemble each other in one or more 
respects; a certain proposition is true of the one; therefore it is 
true of the other’) analogy stands as the type of all reasoning 
from experience. Further, in the course of his analysis of the 
syllogism, he stated the view? that ‘in point of fact, when 
drawing inferences from our personal experience..., we 
much oftener conclude from particulars to particulars 
directly, than through the intermediate agency of any general 
proposition’, and he concluded? that ‘all inference is from 
particulars to particulars; general propositions are merely 
registers of such inferences already made, and short formulae 
for making more’. 

The question of the proper place of analogy in scientific 
method, and in particular of its relation to induction, raises 
difficult problems which have a long and intricate history 
and which are still very actively debated by philosophers of 
science at the present day. Those philosophers who, like 
Bacon and Mill, rejected the usefulness of ‘complete’ or 
‘perfect’ induction (Znductio per enumerationem simplicem) in 
scientific inquiry, generally put in its place methods which 
depend on ‘analogy’, i.e. on the analysis of the resemblances 
between instances. In his discussion of Induction and Ana- 
logy in A Treatise on Probability? Keynes remarked that 
both Bacon’s own inductive method, based on the use of 
‘exclusions and rejections’, and Mill’s Methods of Agree- 
ment and Difference, aim at the determination of the resem- 
blances and differences between particular instances, at the 
determination of what Keynes called the Positive and Nega- 
tive Analogies? Yet both Bacon and Mill held that their 

1 Mill, Book 3, ch. 20, para. 2 (n, p. 88). 

? Book 2, ch. 3, para. 3 (1, p. 215). 3 Book 2, ch. 3, para. 4 (1, p. 221). 

4 Part 3, pp. 217 ff., especially pp. 265 ff. 

5 Thus in the only example in which Bacon applied his inductive method in 


detail (the investigation of the form of heat) he began by setting out a Tabula 
Essentiae et Praesentiae, a table of all the particular instances in which heat is 
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inductive methods should, and did, enable conclusions to be 
drawn that are certain, and both found a particular difficulty 
in dealing with false or misleading analogies. Bacon, for 
example, drew attention to the danger of relying on ‘fortui- 
tous and apparent' similarities, as opposed to similarities that 
are ‘real’, ‘substantial’ and 'physical'.! But the contrast 
between Mill’s attempt to distinguish between good and bad 
inductions according to the truth or falsity of the conclusions 
proposed, and Keynes's later treatment of the problem, is 
particularly revealing. Keynes criticised Mill for the state- 
ment *That all swans are white, cannot have been a good 
induction, since the conclusion has turned out erroneous’, 
and emphasised that all inductive arguments (including all 
arguments from analogy) are relative to premisses, relative, 
that is to say, to the evidence. He illustrated this with an 
example from mathematics. From a consideration of the six 
numbers 5, 15, 35, 45, 65 and 95 we might conclude that all 
numbers ending in five are divisible by five without remain- 
der (which is perfectly true). But from a consideration of the 
six numbers 7, 17, 37, 47, 67 and 97 we might conclude that 
all numbers are prime, which end in seven (which is false). 
Yet ‘the validity of empirical arguments as the foundation of 
a probability cannot be affected by the actual truth or falsity 
of their conclusions. If, on the evidence, the analogy is 
similar and equal, and if the scope of the generalisation and 
its conclusion is similar, then the value of the two arguments 
must be equal also.? Unlike Bacon or Mill, Keynes did not 
demand of induction that it should establish certain conclu- 
sions, only that it should establish probabilities? and he 
awarded a due place in inductive method both to the pro- 


present, followed by a Tabula Declinationis, sive Absentiae in proximo, containing 
instances which correspond to those in the first table but in which, notwith- 
standing this correspondence, heat is absent. See Bacon, t, pp. 236 ff., and Ellis’ 
Preface, 1, p. 33. 
1 Bacon, 1, p. 280 (cf. also the doctrine of ‘idols’, 1, p. 163). 2? Keynes, p. 243. 
3 ‘An inductive argument affirms, not that a certain matter of fact is so, but 
that relative to certain evidence there is a probability in its favour’ (Keynes, 


p. 221). 
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cedure of the multiplication of instances (which he termed 
Pure Induction) and to the analysis of the resemblances 
between instances (Analogy).! 

A certain confusion of terminology appears to persist in the 
controversy which has continued, since Keynes, on the rela- 
tion between ‘analogy’ and ‘induction’. As Stebbing (p. 249) 
has pointed out, analogy is sometimes taken as a form of 
induction, sometimes induction is said to be based upon 
analogy, and sometimes analogy is considered as a process of 
inference subsidiary to induction. Here I shall take ‘analogy’ 
in its broadest sense, to refer not merely to proportional 
analogy (a:b::¢:d) but to any mode of reasoning in which 
one object or complex of objects is likened or assimilated to 
another (of the two particular instances between which a 
resemblance is apprehended or suggested, one is generally 
unknown or incompletely known, while the other is, or is 
assumed to be, better known), and I shall adopt Keynes's 
terms ‘positive’ and ‘negative’ analogy to refer to the points 
of similarity, and the points of difference, between the things 
which are compared. If one judges analogy as a method of 
argument, it is clear that a particular resemblance between 
two things may be a very weak basis for inferring further 
points of similarity between them: and as a form of implica- 
tion (‘if X is A, and Y is like X, then Y is A’) analogy is 
evidently invalid. On the other hand many philosophers and 
historians of science have, like Keynes, accepted that the 
apprehension of resemblances between different objects may 
form an important part of scientifc method, as a source of 
hypotheses which will then be submitted to test and verifica- 
pores 

1 Of these two procedures, Keynes seems to consider Analogy the more 
important in scientific inquiry, when, for example, he says (p. 241) that 
‘scientific method. ..is mainly devoted to discovering means of so heightening 


the known analogy that we may dispense as far as possible with the methods of 


pure induction’. 

2 E.g. Stebbing, p. 255: ‘An unexplained resemblance, too striking to be re- 
garded as accidental, may form the basis of an hypothesis which would account 
for the resemblance.’ Stebbing instances Laplace’s Nebular Hypothesis as one 
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What I term analogy is, of course, an extremely general 
mode of reasoning, and one common in some form to all 
peoples at all periods of time. My particular subject is the 
use of this mode of reasoning in early Greek thought to 
Aristotle, that is in the period which sees both the rise of 
natural philosophy and the development of formal logic. Two 
distinct but interrelated topics are worth investigating here, 
first the content of the analogies that were proposed, and 
secondly the question of how far the ancient Greeks went 
towards an analysis of the logic of their use of analogies in this 
period. First we may attempt to illuminate both their general 
cosmological doctrines, and some of their explanations of 
particular natural phenomena, by identifying certain recur- 
rent types of imagery and analogy, and examining how their 
uses vary in different speculative writers. And secondly we 
may consider how far the Greeks became aware of the logical 
or methodological problems involved in the use of analogy 
either as a source of hypotheses or as a method of inference in 
the period down to Aristotle. 

Before we turn to the evidence in our sources for the early 
Greek philosophers, two further preliminaries are necessary. 
First we should refer briefly to some of the varied uses of 
analogy in primitive thought which have been described and 
commented on by the anthropologists, and second, certain 
aspects of the use of comparison and imagery in pre-philo- 
sophical Greek literature are sufficiently remarkable to be 
considered in some detail. 


SOME COMPARATIVE EVIDENCE 


The fact that many magical beliefs and practices depend on 
the recognition of resemblances is well known, and some 
anthropologists have made it clear that they consider the use 
of analogies a specially important feature of primitive 
important theory suggested by such an analogy, and other examples are dis- 


cussed by Arber. The most recent discussion of the place of models and analogies 
in scientific method is Hesse, 2. 
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thought. G. Lienhardt,! for instance, put it that ‘it is in the 
apprehension of analogies that much non-scientific thought 
seems to lie—analogies such as, for example, sky is to earth as 
God is to man, as rain is to crops. . .and so on’, although he 
went on to say that ‘it is only when we take (these analogies) 
to be other than they are—to assert the identity of rain and 
God, for example, and not an analogical relationship 
between them—that we begin to wonder how reasonable 
beings could come to “believe” them’. For Lienhardt the 
frequent appeal to analogies is a distinctive feature of non- 
scientific thought, but at the same time he issues a timely 
warning that we should be careful not to assume that two 
objects are being identified, when they are only being com- 
pared (or when a comparison is being suggested between the 
relationships between different objects), and this question, the 
question of whether two objects are being identified or merely 
compared in certain respects, is one which must be raised 
repeatedly in connection with the ancient Greek evidence, 
although it is a question to which we can often give no certain 
or unequivocal answer. 

To illustrate some of the more important uses of analogies 
which are found in primitive thought (though by no means 
confined to primitive peoples), I may refer to some of the 
examples which Evans-Pritchard has given in his account of 
Zande beliefs. In his discussion of Zande notions about 
disease,? for instance, Evans-Pritchard remarks that the 
names of diseases are often taken from things in nature to 
which they bear a resemblance (just as we too refer to ‘ele- 
phantiasis’, for example). He goes on to say (1, p. 487) that 
*in primitive patterns of thought objects which have a super- 
ficial resemblance are often linked up by nomenclature 
and ritual and are connected in mystical patterns of thought. 
In Zande therapeutics this mystical connexion is found 
in notions about cause and cure. Ringworm resembles in 
appearance fowls’ excrement, and fowls’ excrement is at the 


1 In Evans-Pritchard, 2, pp. 106 f. 2 Evans-Pritchard, 1, pp. 479 ff. 
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same time both cause and cure of ringworm. Blepharoptosis 
resembles a hen's egg, and a hen's egg is its cure. Generally 
the logic of therapeutic treatment consists in the selection of 
the most prominent external symptoms, the naming of the 
disease after some object in nature which it resembles, and 
the utilization of the object as the principal ingredient in the 
drug administered to cure the disease. The circle may even 
be completed by belief that the symptoms not only yield to 
treatment by the object which resembles them but are caused 
by it as well.' This passage illustrates very clearly three quite 
distinct functions which an analogy may serve. (1) First an 
object may be named or described by referring to another 
object which it resembles. (Here it need not be implied that 
there is a causal connection between the two objects, though 
it is often the case that some causal connection is, in fact, 
assumed to exist).! (2) Secondly, the recognition of a resem- 
blance between two objects may serve as the basis for an 
explanation of one of them, that is an account ofits cause. In 
the examples given, certain diseases are assumed to be 
brought about by certain objects which are like them. (3) 
Thirdly, the resemblances between things may be thought to 
form magical links between them and attempts may be made 
to control or influence certain objects by manipulating other 
objects which resemble them: the Azande hope to effect cures 
by using the natural object which resembles the particular 
disease, and such ‘homoeopathic’ magical practices are, of 
course, common in all parts of the world. 

We can see from these examples how analogy fulfils two 
roles in what is now for us largely, though not exclusively, the 
province of science, namely to provide explanations and to 
control reality. As regards the second function, the most 

1 Evans-Pritchard (7, pp. 486 f.) reports that the Azande claim to cure ele- 
phantiasis of the leg by making incisions in it and rubbing into them ashes from 
a burnt piece of an elephant's leg. On the other hand they call harelip * porcu- 
pine-sickness’ (because the porcupine is supposed to have harelip) without, 


apparently, believing that there is any connection between the porcupine and 
this condition. 
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important difference between science and magic may be 
simply their relative effectiveness. Magic fails in practice. 
Yet its general aim is similar to that of applied science, to 
control events, and one of the means whereby it hopes to 
achieve this is using the links which it believes may be 
formed between things by their similarities. Further, it 
should be pointed out that the members of primitive societies 
are sometimes quite conscious of the element of analogy in 
their magic, giving the resemblance between certain objects 
as the grounds for the magical procedure. The Azande (to use 
this instance again) ‘say “We use such-and-such a plant 
because it is like such-and-such a thing”, naming the object 
towards which the rite is directed’.1 As regards the other 
main functon of analogy, that of providing the basis for 
explanations, the principle that similar effects proceed from 
similar causes underpins all causal explanations (and not 
merely those of primitive or non-scientific thought) to a 
greater or less extent. In other ways, too, the use of analogies 
in explanations is common sense, for when faced with an 
obscure phenomenon or one that is difficult to understand, we 
generally attempt to compare or relate it to something in 
more familiar experience. The difference between common- 
sense and science here seems to be that the one tends to 
assume, without further scrutiny, that the analogies and con- 
nections which it apprehends are significant, while the other is 
able to demonstrate the connections between events. As Keynes 
put it, ‘the common sense of the race has been impressed by 
very weak analogies’, although another remark of his, that we 
tend to depreciate the former probability of beliefs which we 
no longer hold, is also particularly relevant to our assessment 
of analogies which appear to us to be quite superficial.? 


1 Evans-Pritchard, 7, p. 449. He notes that ‘often the similarity between 
medicine and object, and between rite and desired happening, is indicated in 
the spell, e.g. the tall grass bingba which grows profusely on cultivated ground. .., 
is known to all as medicine for the oil-bearing melon kpagu. A man throws the 
grass like a dart and transfixes the broad leaves of the plant. Before throwing it 
he says something of this sort: ‘‘You are melons, you be very fruitful like bingba 
with much fruit." 2 Keynes, p. 247. 
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These brief examples from primitive thought may serve to 
indicate both the usefulness of analogies (as a means of 
describing and explaining things) and at the same time the 
fact that they may so easily be misleading. Both these features 
of the use of analogy will be amply illustrated throughout the 
period of Greek thought which we shall be studying, but we 
shall consider not merely what types of analogies and images 
recur in early Greek speculative thought, but also how their 
use changed and developed as their authors became more 
conscious of the methodological problems involved, and one 
of the questions we shall discuss is how far the Greeks ever 
qualified, or attempted to scrutinise and verify, the analogies 
they proposed in various contexts. We shall examine the use of 
analogies first in their general cosmological doctrines, and 
then in their attempts to account for particular natural 
phenomena, before turning to discuss the use and analysis of 
argument from analogy. But first, however, to draw in the 
background to this development, I should say something 
concerning certain features of the use of analogies before 
philosophy, namely the role ofthe recognition ofresemblances 
in certain superstitious beliefs, and the use of comparison, 
metaphor and imagery in pre-philosophical literature. 


THE EVIDENCE FROM EARLY GREEK LITERATURE 


(a) Homoeopathic magic and the interpretation of omens 

Like many, indeed most, other peoples past or present, 
the ancient Greeks evidently believed that a relationship of 
similarity may sometimes constitute a magical bond between 
two things, so that what happens to one ofthem may influence 
what happens to the other, and this fact should be noted, 
although it need not detain us for long. It is true that when 
compared with the wealth of material which has been col- 
lected from many present-day societies, the extent of the 
evidence for the practice of homoeopathic magic among the 
ancient Greeks may not appear very great, but we should 
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bear in mind that our information for this, as for most other 
ancient Greek customs, is derived almost entirely from literary 
sources. That many references to the practice of homoeopathic 
magic can be cited from extant Greek literature of various 
periods is, in any case, well known.! We may note a passage in 
Homer, for instance, which not only refers to such a practice 
but also reveals the idea which lies behind it. At Jad 3 259 ff. 
the Achaean and Trojan leaders make a pact before Menelaus 
and Paris fight their duel. First Agamemnon swears an oath 
that the winner of the duel shall have Helen. Then a sacrifice 
is performed and wine taken from a mixing-bowl and poured 
out on the ground. As the wine is poured out, the Achaeans 
and the Trojans are described as praying: ‘O Zeus, most 
honoured and most great, and you other immortal gods; 
whichever party first violates the oaths, thus may their and 
their children's brains flow out on the ground, just as this 
wine; and may their wives be possessed by other men’ 
(298 ff.). To judge from this prayer the action of the pouring 
of the wine has, on this occasion, a specific magical intention: 
it imitates the spilling of the transgressors’ brains, and is 
meant both to symbolise and to ensure this desired result. 
Many ancient Greek customs and practices no doubt had 
their origin in the belief in the efficacy of homoeopathic 
magic,” but the present passage is remarkable in that the text 
describes the thoughts of the participants as they performed 
one such ritual. 

One of the common techniques ofinterpreting supernatural 
signs is another good illustration of the importance of 
analogies in early Greek religious or superstitious beliefs. 
Like many other peoples, the ancient Greeks assumed that 
some portents symbolise the future, which can, then, be pre- 
dicted by interpreting the portents by analogy. Thus at Iliad 

1 Thus several notable instances occur in comparatively late literature, e.g. 
Theocritus, Idyll 2 (17 f., 22 f., 27 ff). 
2 This seems to be true, for example, of some of the obscure rules of behaviour 


found in Hesiod's Works and Days (e.g. 744 f., 746 f.), as also of some of those 
associated with the Pythagoreans (as KR note, p. 226). 
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12 200 ff., for example, an omen appears to the Trojans: an 
eagle flies across their lines with a snake in its talons, but the 
snake fights back and compels the eagle to let it fall. At 
217 ff. Polydamas interprets this portent in the light of the 
current situation in the fighting, in which the Trojans have 
driven the Achaeans back to their ships and are about to 
assault their wall. He foretells that just as the eagle is cheated 
of its prey, when it seems to have the snake at its mercy, so 
too the Trojans will be denied victory, even though this seems 
certain.! This method of interpreting supernatural signs con- 
tinued, of course, to enjoy great popularity in Greece long 
after Homer. In the fifth century, for instance, Herodotus 
contains many examples in which a person interprets an 
oracle, or a dream, or a portent, by apprehending certain 
similarities between it and features of his own situation? 
Both the practice of homoeopathic magic and the technique 
of interpreting portents by analogy depend on an assumption 
that there is a magical or supernatural link between similar 
cases. The ancient Greek evidence which we have con- 
sidered is in no way exceptional: rather it could be paralleled 
from numerous societies. But it shows that like many other 
peoples they sometimes assumed that the similarities 
between things could be used on the one hand to control or 
influence events, and on the other to predict the future. In 
the context of these two superstitious practices the ancient 
Greeks at an early stage showed considerable ingenuity in 
discovering resemblances between disparate objects and a 
readiness to believe that such resemblances were significant. 


1 The fact that Hector rejects the significance of omens in general, and of this 
one in particular, in his famous speech at Iliad 12 231 ff. (one omen alone is 
best—to fight for one's country’) does not, of course, invalidate this passage as 
evidence of one of the orthodox methods of interpreting portents. (I have noted 
above, p. 67, that in primitive peoples, too, a certain scepticism is sometimes 
expressed concerning superstitious beliefs.) 

? E.g. 1 67-8 where Lichas interprets a cryptic oracle concerning the place 
where Orestes' bones will be found as referring to a smithy: the oracle referred to 
a place ‘where two winds blow. . .and stroke answers counterstroke, and woe is 
laid on woe’, and the ‘two winds’ are interpreted as the two bellows, the ‘stroke 
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(b) Theuse of similes and comparisons in pre-philosophical literature 


If the ancient Greek adherence to certain superstitious 
practices based on the recognition of resemblances calls for 
little comment, the role of comparisons in early Greek litera- 
ture, especially in Homer himself, is in some respects particu- 
larly remarkable. From the point of view of the later 
development of the use of analogy in Greek philosophy, the first 
feature of Homeric simile! which is relevant and should be 
noted is simply this, the frequency with which comparisons 
are used to describe the essential or significant aspects of a 
scene. Ajax in retreat and turning from time to time on his 
pursuers is compared with an ass which boys drive from a 
field of corn with their sticks, but only after it has eaten its 
fill (Jliad 11 558 ff.). Odysseus, swept ashore on the coast of 
Phaeacia and clinging to a rock as the waves beat about him, 
is compared with an octopus (Od. 5 432 ff.): ‘as, when an 
octopus is dragged from its lair, many pebbles stick to its 
suckers, so the skin was stripped off Odysseus’ stalwart hands 
on to the rocks’. It is well known that similes are particularly 
common in the battle-scenes in the Iliad, and this may suggest 
to a modern reader that they were deliberately used by the 
epic poets as a literary device to enliven repetitious descrip- 
tions. But if this is true, it is only part of the truth, for similes 
are by no means confined to the stock scenes in the Homeric 
poems, and as we shall see, they serve important purposes 
besides those which may very broadly be termed stylistic. 

One general function of similes in Homer is simply to 
describe the striking features of a scene, but an analysis of 
some of their more specific uses reveals the fundamental role 
which comparisons play in conveying certain notions. The 


and counterstroke’ as the anvil and the hammer, and ‘woe laid on woe’ as the 
forged iron. It may be noted that Herodotus himself expresses no doubt about 
the veracity of Lichas’ interpretation. 

1 The best and most complete treatment of Homeric similes is still H. 
Frankel’s Die homerischen Gleichnisse (Göttingen, 1921). Among other studies, 
I may mention those of Riezler, and Snell, 3, pp. 199 ff., in particular. 
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way in which similes are used to describe certain qualities and 
characteristics, though obvious enough, is significant. In 
Homer, ‘whiteness’, for example, is expressed by compari- 
sons with the sun (Z/iad 14 185) or snow (Iliad 10 437) or sawn 
ivory (Od. 18 196)! and there are similar stock illustrations 
for sweetness (honey), hardness (stone, iron or horn) and many 
other physical and psychological qualities. Though the 
examples which are used to illustrate different qualities vary 
from one literature to another, some such usage must surely 
be universal. But if we are familiar with this type of compari- 
son ourselves, we should not ignore the differences between 
the ancient Greek usage and our own. It is instructive to 
consider the beliefs which appear to underlie the early Greek 
use of animals as the symbols of certain psychological charac- 
teristics. In Homer, the lion and the boar represent courage 
and ferocity, the deer and the dove cowardice, the ass stub- 
bornness and so on, and a long list of animals used in a similar 
way could be given from the lyric poets. But a notable 
feature of these comparisons, to which Snell? has already 
drawn attention, is that the lion is always ferocious, and the 
deer always cowardly. It seems that the early Greeks held 
that animals not only symbolised certain characteristics, but 
permanently manifested them, and a passage in Pindar is striking 
confirmation that this was, in fact, sometimes assumed. At 
O. 11 16 ff. he promises the Muses that when they visit the 
Western Locrians, they will find them hospitable, noble, wise 
and good, and he goes on: 'neither the tawny fox nor the 

1 Cf. ‘whiter than an egg’ in Sappho (167 LP) or ‘whiter than Parian marble? 
in Pindar (AN. 4 81). 

2 E.g. in Archilochus (81 D) the fox is the embodiment of cunning, and in 
both Phocylides and Semonides various animals are used as the prototypes of 
different sorts of women, the bitch, bee, sow and mare in Phocylides (2 D) and 
eight different species (as well as the earth and the sea) in Semonides (7 D). On 
a similar use of animals as the types of characters in primitive thought, see Lévi- 
Strauss, 4. 

3 “The Homeric lion is always a belligerent beast;...even on retreat he re- 
mains ever warlike.. . . And all the other animals in the similes: the impudent 


dog, the stubborn ass...betray the same constancy of disposition? (Snell, 5, 
p. 201). 
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loud-roaring lions change their inborn character (Tò éuvués 
...1805)°. Pindar’s immediate point is that the Western 
Locrians have always had certain qualities and will continue 
to show them. But it is interesting that he uses animals as the 
paradigms of constancy of nature and disposition. The species 
to which he refers are clearly assumed to be the unaltering 
types of certain characteristics. Such an assumption adds 
greatly to the force of those comparisons in which animals are 
used to describe men’s characters, and we may believe that it 
is part of the point of many other animal similes, too, particu- 
larly in Homer, that animals are assumed to have permanent 
characteristics.! 

The next feature of the role of comparisons we may con- 
sider is their use to convey ideas of distance and time. Again 
Homer's usage is slightly different from our own, for where 
we should tend to refer to an abstract system of measurement, 
Homer more often uses a concrete comparison. It is obvious 
that to measure a length often involves a physical act of com- 
parison (the thing to be measured is set beside a foot-rule, for 
example), and societies which have no abstract system of 
units of length no doubt largely make do with measurements 
based on the human body (foot, pace, ‘span’, ‘cubit’, etc.). 
From references in Homer and Hesiod it appears that 
the early Greeks used such units of length as the ópyvia 
(the length of the arms outstretched), the mñyxus (cubit: the 
length of the forearm) and the foot-length, though we do not 
know at precisely what stage these were combined to form a 
standardised system of measurement.? But such references are 


1 It is worth noting that the psychological characteristics of different species 
of animals are discussed at length in Book | of the Historia Animalium, 608a 11 ff. 
(cf. A 1 488b 12 ff., O 1 588a 16 ff.), although at 588a 20 f. Aristotle remarks 
that such characteristics are more clearly differentiated in men than in animals. 

? Passages in Herodotus (e.g. 2 149) tell us the relations which obtained in the 
fifth century between the mAé@pov (cf. the Homeric méAe6pov, e.g. Il. 21 407) and 
shorter units of length, the épyuia, mijxus, tows and maAaot (or maat or 
naden), but we cannot be sure when these were fixed. Standard units of length 
no doubt became increasingly important as technology developed, and it is 
worth noting that already in Hesiod (Op. 423 ff.) a passage describing various 
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quite rare in Homer, who more often expresses distances by 
means of comparisons which refer to other vaguer standards, 
as in the common ‘as far as the flight of a spear’ (e.g. Iliad 21 
251) or in the obscure phrase ‘as far as the range of mules’ 
(Iliad 10 351 f., Od. 8 124)! or ‘as far as the range of a discus’ 
(Iliad 23 431 f.). Again the use of such similes might strike us 
as principally a poetical device, and it is true that some of 
them have been embroidered with what are, strictly speak- 
ing, irrelevant additions. Yet when little progress had prob- 
ably been made towards an abstract, standardised system of 
measurement, such comparisons clearly played an important 
part in expressing distances, which they succeed in doing 
quite vividly, if not with very great precision. 

The role of comparisons to express time is in some ways 
similar. Apart from the day itself, the main divisions of time, 
the year and the month, were readily fixed, at least approxi- 
mately, by observations of the sun and moon.” Within the 
day, dawn, sunrise, noon, sunset and twilight mark off 
distinct periods, and in Homer the night (like the day, cf. 
Iliad 21 111) was divided into three parts (liad 10 252 f.; Od. 
14 483: in both passages there is a reference to the movement 
of the stars). But Homer sometimes indicates the time of day 
by means of a comparison: ‘at the time when the wood- 
cutter prepares a meal in the mountain glens...’ (Jiad 11 
86 ff.), or ‘at a time when a man rises from the assembly for 
his evening meal...’ (Od. 12 439 ff.). Both these similes are 


implements is full of references to units of length: he speaks of a ‘three-foot’ 
mortar, a ‘three-cubit’ pestle, a ‘seven-foot’ axle, a ‘three-span’ felloe of a 
wheel and a wagon of ‘ten palms’. 

1 This is usually taken to be the breadth of land mules plough in a day 
(assuming a furrow of a given, constant length). 

? We have no means of determining how accurate an idea of the true length 
of the lunar month or the solar year the Greeks of the pre-philosophical period 
may have had. Herodotus (2 4), reporting that the Egyptians had a year of 365 
days, contrasts this favourably with the old Greek calendar, which had an inter- 
calary month every other year. It may be noted, however, that Hesiod already 
uses quite a detailed *calendar': the days of the month are numbered (and this 
had a magical significance, Of. 765 ff.) and the solstices, and the rising and set- 
ting of constellations, were used to determine the divisions between the main 
seasons of the year, and other dates of importance. 
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quite elaborate, and in the first example, especially, the com- 
parison has a dramatic purpose, to underline a contrast: the 
Achaeans make their great effort to break the Trojan ranks at 
a üme of day when a wood-cutter would be taking a well- 
earned rest. But the main subject of both similes is simply the 
time of day. We should remember that Homer had no means 
of measuring the hours of the day. We should not under- 
estimate, then, the purely practical function of these com- 
parisons, their usefulness in expressing the time of day. Where 
we may tell the time exactly by referring to the minute hands 
of watches, the ancient Greeks sometimes indicated the time 
no less correctly (though less precisely) by means of a com- 
parison which referred to an event associated with a particular 
part of the day. 

It is more difficult to show how comparisons are used in 
early Greek literature not only to express, but also to grasp or 
conceive the unknown or what is difficult to comprehend. 
Among the purposes which H. Frankel found similes serving 
in Homer, he noted (1, pp. 98 f.) that they were used ‘to 
clothe the invisible in sensible images’ and to ‘make clearer 
and more comprehensible what is hard to conceive’. Similes 
are often used, for example, in connection with the divine or 
miraculous. As is well known, several similes compare the 
movements of the gods with the flight of birds, although this 
evidence is difficult to assess because of the literal belief that 
birds might be the manifestations or embodiments of gods.! 
But the way in which comparisons are deliberately used to 
conceive and express the divine may be illustrated by other 
types of simile as well. At Ziad 4 75 ff., for example, Athena 
suddenly appearing on the battlefield is compared with a 
‘bright meteor which the son of Cronos dispatches. . ., from 
which many sparks are discharged’, and at Iliad 5 864 ff. 

1 Some passages describe the gods appearing in the form of birds (c.g. Od. 3 
372, cf. 22 239 f.), others merely compare the gods with birds (e.g. Il. 5 778, 13 62, 
15 297; Od. 5 51 f.), but it is difficult to know what importance to attach to this 


distinction, or even whether any sharp distinction was consciously drawn 
between these two cases. 
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Ares disappearing from the scene is compared with a *black 
haze which appears from the clouds after heat, as a stormy 
wind is stirred up'. On each occasion, the poet apprehends 
and describes the miraculous appearance or disappearance of 
the god with the help of a concrete image. But this is not the 
only context in which similes are used to grasp what is 
difficult to comprehend. Thus comparisons are used to de- 
scribe psychological states. At Iliad 14 16 ff. Nestor's hesitation 
between two courses of action is conveyed by a fine concrete 
image: ‘as when the great sea is darkened by a soundless 
swell; it forebodes the swift paths of the shrill winds, but it 
remains unmoved, nor is it rolled forward or to either side 
until a steady wind comes down from Zeus’. In a more com- 
plex example (Od. 20 13 ff.), when Odysseus observes the 
misbehaviour of the maids in his palace, we are told that ‘his 
heart snarled (GA&kret) within him. As a bitch prowling round 
her young puppies snarls at a man she does not recognise and 
longs for a fight, so he snarled inwardly, indignant at their 
evil deeds.’ The simile here develops the idea behind the 
metaphorical use of VAGktet in 20 13, but it is interesting to 
note how the concrete image enables the poet to convey an 
impression of an inner psychological state. An even more 
remarkable, if obscure, simile occurs at Iliad 23 597 ff! to 
describe Menelaus’ pleasure when Antilochus concedes that 
he should have the second prize in the chariot race: toio 5è 
Oups | i&vOn, as ef Te Trepi oTAXUECOI &pon | Aniou &A81- 
OKOVTOS, OTe oplocouciv Gpoupat.? The sense of iaiveo applied 
to Menelaus’ 6upds at 598 (cf. 600) is ‘cheer’, but the literal 
meaning of this verb (as is clear, for example, from Od. 10 359 
and 12 175) is ‘warm’ or ‘melt’, and this, rather than the 
derivative ‘cheer’, is the sense which predominates when the 
verb is supplied with &épor in the second clause. The ‘cheer- 

1 Cf. Onians, pp. 46 ff. (where he also comments on several other passages in 
early Greek literature in which psychological phenomena are apparently con- 
ceived in concrete terms). 


2 < His heart was “cheered” as when the dew is (melted) on the ears of corn of 
a growing crop, when the fields are bristling.’ 
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ing’ of Menelaus’ 9upós is, then, thought of as like the melting 
of dew on the ears of corn: again a concrete comparison 
enables the poet to apprehend an obscure psychological 
reaction.! 

The role of comparisons to grasp the unknown can be 
further illustrated by considering some of the comparisons 
which occur in the speeches in Homer. The speeches enable us 
to study what happens when a character in the poem is con- 
fronted with something strange or new, and often his reac- 
tion, in such a situation, is to liken the new person or object 
to something. E. Fraenkel was the first to draw attention to 
certain passages in Greek literature in which two or more 
persons each suggest likenesses for one another in certain 
social contexts, especially when they first meet.? There are 
several instances of this in Homer. Thus at Od. 6 150 ff., when 
Odysseus meets Nausicaa for the first time, he says ‘if you are 
a goddess..., I liken you most nearly in beauty and size and 
stature to Artemis. . .", and Nausicaa replies (187), “Stranger, 
since you are not like an evil or a foolish man....’ Again 
during the Phaeacian games Euryalus taunts Odysseus with 
his refusal to take part: ‘Stranger, I liken you not to a man 
who is experienced in the games. . .nor are you like an ath- 
lete? (Od. 8 159 ff.), to which Odysseus replies (166 ff.): 
‘Stranger, what you have said is not good: you are like a 
reckless man.’ Passages from later authors show that this 
custom continued to be observed, half seriously, half in jest, 

1 That similes may even be used to illustrate obscure physiological processes in 
Homer is shown by one example (Z. 5 902 ff.) where the healing of Ares’ wound 
by the drugs administered by Paeon is compared with the curdling of milk by 
fig-juice. It is true that the main purpose of this simile is to describe the speed 
with which Ares’ wound heals. But we may wonder whether the curdling of 
milk was not thought to illustrate the manner in which blood clots also. Though 
the function of this simile in Homer is descriptive, not explanatory, we may note 
that it was just such comparisons that were later used by the philosophers and 
medical writers to help explain complex physiological processes; and the par- 
ticular illustration of the curdling of milk happens to be one that is often used by 
later theorists (e.g. Empedocles Fr. 33, Morb. 1v ch. 52, L vir 590 9 ff., and often 
in Aristotle, e.g. GA 729a 9 ff.). 

2 E. Fraenkel, 1, pp. 171 ff., and cf. 2, 1, pp. 101 f, m, pp. 575 f, 773 f. Cf. 
also Rivier, pp. 51 ff. 
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on various social occasions.! But this use of comparisons to 
describe a new or unfamiliar person or object is not confined 
to such customary or conventional social interchanges. When 
Priam asks Helen to identify the Achaean leaders for him at 
Iliad 3 161 ff., he points to one of them (Odysseus) and says 
(197 f.) : ‘I liken him to a thick-fleeced ram who goes up and 
down through a great flock of white sheep." ‘This seems closely 
parallel to the poets frequent use of animal similes outside the 
speeches. As Homer uses such comparisons to express the 
character of a single individual, or to describe a whole scene, 
so Priam uses one to give his impression of Odysseus. But 
Priam uses the comparison with the ram to describe someone 
of whose exact identity, status and character he is ignorant. 
Comparisons are a means of describing the known: but they 
may also be used (as this example shows) to apprehend the 
unknown by likening it to something known or familiar.? 
Homer does not, it is true, use comparisons to provide or sug- 
gest explanations of natural phenomena (for this, of course, 
he never undertakes to give). Yet in certain other contexts, 
some of which I have tried to indicate, comparisons were 
used quite regularly, in Homer and elsewhere, to conceive 
and describe aspects of the ‘unknown’, that is what is new or 
strange or difficult to grasp, as, for example, the divine or our 
inner psychological states and reactions. 

I have considered the comparisons in Homer from the point 
of view of the functions which they may fulfil, but one other 
aspect of their use should also be mentioned here. It has 
often been pointed out that some of the more ornate similes 
in the Jrad and Odyssey are by no means wholly relevant to 
the subjects which they are apparently intended to illustrate, 
and sometimes several details of the comparisons seem not 
merely irrelevant, but positively misleading. At Iliad 17 
389 fF., for instance, there is an interesting description of the 

1 Plato, Smp. 215a f. and Men. 80a are worth noting particularly. 


2 Cf. Rivier's discussion (pp. 41 ff., 52 ff.) of the use of the verb eixézo (which 
means both to ‘liken’ and to ‘guess’ or ‘conjecture’). 
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early Greek method of curing a hide by stretching it and 
rubbing it with oil: *they stretch it standing round at intervals 
in a circle: then the moisture comes out of it and the oil sinks 
in, as many men pull it, and it is thoroughly stretched in all 
directions’, but this is hardly a happy illustration of the fight 
round Patroclus’ dead body. On the other hand (and this is 
what I am concerned to note) on a number of occasions the 
two parts of a Homeric comparison do correspond closely and 
in detail. To cite a single example, at Iliad 17 61—7, when 
Menelaus has killed Euphorbus and stripped him of his 
armour, there is a long comparison with a hunting-scene 
which mirrors the situation in the fight in almost every 
detail: *as when a mountain lion, trusting in his own strength, 
pounces on the finest heifer in a grazing herd; seizing her 
with his strong teeth, he first breaks her neck [Euphorbus 
was, in fact, killed by a stroke with a spear which broke his 
neck, 17 49, although it should be noted that the phrase refer- 
ring to the lion killing an ox is a stock one, cf. /liad 11 175], 
and then he tears and devours her blood and entrails [this is 
probably meant to correspond to the stripping of Euphorbus' 
armour, cf. also Jiad 11 176]; all around him the hounds and 
herdsmen make a great din, but keep their distance; they are 
unwilling to close with the lion, for pale fear has seized hold 
of them. So of the Trojans, no one dared to close with the 
glorious Menelaus....’ Often the points of resemblance 
between the two parts of the comparison are emphasised by 
the repetition of words and phrases (as, in this example, 
é&vtiov éASéuevot in 17 67 and 69) and there is little need to 
mention that there is a certain formal balance in the majority 
of Homeric similes in that &s>5 and os, introducing the ‘as...’ 
and ‘so...’ clauses respectively, often stand each at the 
beginning of a verse. What is interesting and important here 
from the point of view of the later history of analogy in Greek 
philosophy, is the fact that already in Homer we find some 
quite elaborate comparisons in which the correspondences in 
form and content between the two parts have clearly been 
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worked out in considerable detail. As we shall see later, 
detailed points of similarity between the two parts of a com- 
parison are a feature, and an important one, of their use in 
some Greek philosophers, and these similarities are sometimes 
stressed, as in Homer, by the repetition of key words and 
phrases. 


(c) Metaphor and imagery in the pre-philosophical world-picture 
While there can be little doubt or confusion concerning 
what is, or what is not, a simile or explicit comparison, it is 
often hard to determine what is or is not a metaphor. We 
may have little difficulty in distinguishing between the two 
uses of the word ‘shepherd’, for example, one for someone 
who herds sheep, and the other for a king or a priest who 
is called the shepherd of his people, but in many cases the 
boundary between the ‘literal’ and the ‘metaphorical’ use of 
a term is quite vague. Again, how far a particular writer 
may or may not be aware of any distinction between the 
‘literal’ or ‘primary’ applications of a word, and 'meta- 
phorical’ or ‘secondary’ uses, is often an extremely delicate 
question. To take an example from Greek literature, Onians 
(pp. 303 ff., especially p. 331) has discussed the passages in 
Homer and elsewhere in which the workings of fate are de- 
scribed in terms of a process of spinning, weaving and bind- 
ing, and he suggests that fate may have been conceived by the 
early Greeks as just such a process (and such a belief can be 
paralleled in other societies). He would deny, then, that the 
‘binding’ of fate was originally understood as a metaphor. 
But on the other hand, if we say that such terms are used 
literally, there is a danger in pressing this interpretation too, if 
itis taken to imply (whatis far from being certainly the case) 
that Homer and his audience made mo distinction whatever 
between the spinning of a particular old woman (whom they 
could actually see) and the spinning of the fates (which they 
could only imagine). The spinning, weaving and binding of 
the fates is a fiction or a myth in the sense that it is imaginary, 
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even if it was anything but fictitious in the sense of false for 
the ancient Greeks who were convinced, or assumed, that 
this was indeed the way in which fate worked. Although 
we should not talk of any deliberate suggestion or proposal 
of analogies here, we may note that the description of the 
obscure functionings of fate involves the use of concrete 
images which are derived from everyday human activities. 

There is, of course, no cosmology, in the sense of a coherent 
body of theory on the constituent elements of the universe 
and their interrelations, in either Homer or Hesiod. Never- 
theless, their accounts of the activities of the gods, their 
remarks on the role of fate, their descriptions of what we 
should call natural phenomena, convey vivid intuitions and 
beliefs about the world and the way it works. Now while it is 
clear that such beliefs are not, generally, the outcome of 
deliberate theorising or the conscious construction of analo- 
gies on the part of individual poets, it is also evident that they 
largely consist of 1mages derived from features of early Greek 
society 1n particular or of general human experience. (Thus 
the conception of the Olympian gods was surely not in origin 
a deliberate construction using man as the model: yet their 
many human characteristics are obvious.) Much could be 
written on this topic, but some aspects of it are especially 
relevant to the subsequent development of Greek philosophy 
and I shall confine myself to these. ‘Three ideas which are of 
great importance in the history of Greek cosmological theories 
are (1) the conception of the cosmic order as (or as like) a 
social or political order, (2) the conception of the world as (or 
as like) a living being, and (3) the conception of the world as 
(or as like) the product of intelligent, designing agencies. 
None of these ideas occurs as such in pre-philosophical Greek 
texts: but it is convenient to collect together here the material 
which will enable us to decide how far certain earlier mythical 
beliefs may be said to be the forerunners of each of these 
three types of cosmological notions. 

The world of the Homeric hero is in a real sense governed 
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and controlled by the gods. They often influence physical 
phenomena, such as the sea, the winds, storms, thunder and 
lightning, either directly or indirectly, and they have power 
over men too, affecting their physical strength, their morale, 
even their thoughts and desires. They may be responsible for 
what we should call chance occurrences (as when Teucer's 
bow-string snaps at a critical moment, Iliad 15 461 ff.), and 
most important, they direct the outcome of events as a whole. 
But if it is obvious that the gods have a special role in Homeric 
accounts of why things happen as they do, certain aspects of 
the Homeric conception of the gods call for comment. Not 
only are the Olympians generally conceived in the form of 
men, but the whole Homeric description of the gods—of their 
life, their behaviour and the motives which govern it, even of 
their rudimentary political organisation—faithfully reflects 
Homeric society itself. Now this idea that the gods form a 
society like that of men is, of course, found in a great many 
peoples besides the ancient Greeks, and indeed in a developed 
form in some of their nearest neighbours. Thorkild Jacobsen, 
for example, has discussed the evidence which suggests that 
in ancient Mesopotamia the universe was conceived as a state 
in which the phenomena of nature, each with a will and 
character of its own, were seen as citizens, or more precisely 
as the members of a divine legislative assembly. Indeed the 
Greeks themselves were probably the first to point out not 
only that men tend to conceive the gods in their own image, 
but also that they tend to imagine the modes of life of the gods 
as like their own. Xenophanes noted (ironically, of course) 
that the gods of the Ethiopians and the Thracians have the 
physical characteristics of the Ethiopians and the Thracians 
(Fr. 16), and Aristotle put it (Pol. 1252b 24 ff.) that ‘all men 
say that the gods have a king, because they themselves either 
are or were formerly under the rule of a king: for they 

+ In Frankfort, 2, ch. 5, pp. 137 ff. In one text which Jacobsen quotes (p. 147 
and n. 12) Fire is conceived as a judge: ‘Scorching Fire, warlike son of Heaven, | 


Thou, the fiercest of thy brethren, | Who like Moon and Sun decidest 
lawsuits— | Judge thou my case....’ Cf. also Kelsen, and Frankfort, 1. 
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imagine not only the forms of the gods, but also their ways of life, to 
be like their own’. In imagining the gods as forming a society 
like that of men, the ancient Greeks were, then, only doing 
what many other peoples have done. Yet the extraordinary 
detail of the analogy between gods and men in Homer is, or 
seems to be, quite exceptional.! Thus the homes and posses- 
sions of the gods are mostly just especially fine specimens of 
the palaces and typical belongings (chariots, jewels, etc.) of the 
Homeric hero. The occupations of the gods are the occupations 
of the various members of Homeric society (not excluding 
those of women and inferiors).? Again the main customs of 
Homeric society are observed by the Olympians as wellas by 
men. For example, the gods greet their divine visitors in just 
the same way as men greet their guests: it was customary to 
offer them a chair and a footstool and to give them something 
to eat or drink, before questioning them on the purpose of 
their visit.? Indeed, in its detailed complexity,’ the parallelism 
between gods and men in Homer already seems to equal the 
most elaborate analogies which the Greek philosophers were 
to construct between the microcosm and the macrocosm. 
The gods’ lives mirror those of the Homeric heroes in many 
superficial circumstances. But it is more important to note 
how the interrelations between the gods, and the springs of 
their actions, are described. Honour (mif), glory (KUSos) 
and fame (KAéos) are the main motives which underlie the 


1 See especially Guthrie, 4, ch. 4, pp. 117 ff. and Finley, pp. 142 ff. (who sees 
the humanisation of the gods, in Homer, as a new development in religion, ‘a 
step of astonishing boldness', p. 146). 

2 Calypso and Circe, for instance, are depicted at work at their looms at Od. 
5 61 ff. and 10 220 ff. (and we hear of a robe which Athena herself made, Il. 14 
178 f.). Hephaestus is the gods’ smith, and he makes not only their armour, but 
also such humbler objects as chairs and footstools (JI. 14 238 ff). 

3 See, for example, the descriptions of the way in which Thetis is greeted by 
the gods at Il. 24 97 ff., or Hermes by Calypso at Od. 5 85 ff., and cf. the ac- 
counts of Menelaus’ reception of Telemachus (Od. 4 30 ff.) or of Alcinous’ recep- 
tion of Odysseus (Od. 7 167 ff.). On the importance of offering food and drink 
to a newly arrived guest, see Finley, pp. 134 f. 

4 As has often been remarked, the gods, even though immortal, share some of 
the frailer characteristics of humans: they weep, sleep and sweat (JI. 4 27) and 
they may even be wounded, as Ares is at Jl. 5 855 ff., crying out in evident 
physical pain. 
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gods’ actions just as they do those of men.’ The types of 
appeal which a god uses when asking a favour from another 
god are, again, the same as men use in similar circumstances. 
The gods form, in fact, an extremely close-knit society, and 
the complex web of mutual obligations created by kinship, or 
by gifts or services rendered or received, is as powerful a 
determinant of the gods' actions, as it is of those of the 
Homeric heroes. Further, the power of the supreme god, 
Zeus, is conceived as a political power. The two images which 
are used most often to describe his position and authority are 
those of father and king: he rules over gods and men (e.g. 
Iliad 2 669). Might and birth are the twin bases of his power 
(as they are of that of the Homeric king). He is the strongest 
of the gods, and not infrequently threatens them with physi- 
cal violence when they are disobedient, or look like being so 
(e.g. Iliad 8 5-27, 402 ff., 450 ff.). Yet in Homer, at least? he 
also rules by right of primogeniture. Thus when he orders 
Poseidon to stop helping the Achaeans at Iliad 15 158 ff., he 
gives two reasons why he should be obeyed (165 f.) : ‘because 
I claim to be much stronger in might and elder by birth’. 
Zeus power is that of a supreme ruler: yet on occasions, 

1 See, for instance, //. 7 451 ff., 15 185 ff., Od. 13 128 ff.: three occasions on 
which Poseidon feels his fame and honour are at stake. 

2 Some passages may be cited to illustrate this. The favouritism of the gods 
for their own immortal kin is seen, for example, at Il. 5 875 ff. At Il. 1 503 ff. 
when Thetis begs a favour from Zeus, she refers to the services she has done him 
in the past ‘either in word or in deed’ and then appeals to him as a suppliant, 
grasping him by the knees. At I. 14 233 ff. when Hera asks Sleep for his help, 
she refers to past occasions when Sleep has done her bidding (which illustrates 
the point that in Homeric society the conferring of a favour was thought to 
convey an obligation on the benefactor as well as on the beneficiary). She goes 
on to promise Sleep gifts, and when Sleep still hesitates, she increases her offer 
with the promise of one of the Graces for bride. Again at //. 18 368 ff. when 
Thetis visits Hephaestus to ask for arms for Achilles, Hephaestus recalls how 
Thetis rescued him when he was thrown out of heaven and remarks (406 f.) that 
he is under an obligation to pay Thetis the full gadypia, the price for saving 
someone alive. (Men, too, of course, try to influence the gods by similar 
methods. Od. 5 101 ff., for example, suggests that the gods are beholden to men 
for their sacrifices, but it is often recognised that sacrificing to a god does not 


necessarily ensure the desired result.) 


3 E.g. il. 13 355. In Hesiod (Th. 478 f.), however, Zeus, like Cronos his 
father, is a youngest child. 
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particularly in the /had, the other gods rebel against him and 
succeed, at least temporarily, in reversing the tide of battle 
contrary to his will. In considering such incidents as the 
revolt of Hera and Athena at Jiad 8 350 ff. and Poseidon's 
reluctance to obey Zeus at Jliad 15 184 ff. we may reflect that 
in this respect, too, Zeus’ position may be compared with that 
of Homeric kings on earth, in that neither he nor they always 
commanded unquestioning obedience from their kin and 
subjects. Achilles, after all, refuses to fight for Agamemnon, 
the paramount king of the Achaeans. Zeus experiences 
similar difficulties in procuring the gods’ willing support, 
although, unlike Agamemnon, he eventually has his way 
because he can enforce his decisions thanks to his superior 
strength. Although Zeus is supreme, the idea that he should 
personally control everything that happens throughout the 
world at all moments of time is utterly foreign to Homer. The 
other gods continually act on their own accounts, and indeed 
Zeus is sometimes represented as encouraging them to do so 
(Iliad 7 455 ff.; Od. 13 143 fE). He consults the other gods on 
many occasions, whether in a formal council (like the Homeric 
council of elders) or otherwise, and though sometimes the 
gods are summoned merely to hear the decisions which Zeus 
has already taken, there are other passages which suggest that 
it is not a matter of complete indifference to Zeus what the 
other gods think of his plans. When he considers whether he 
should spare Sarpedon’s life, for example, he is dissuaded by 
Hera who says that ‘not all the other gods will approve’ 
(Iliad 16 443, cf. 22 181).1 In short, the relation between 
Zeus and the other gods is, in many important respects, a 
faithful reproduction of the relation between the Homeric 
chief and the people who owe him allegiance, particularly the 
inner circle of his family and the council of elders. ‘The diffi- 
culties which Zeus sometimes has in controlling the gods 
(difficulties which he is represented as explicitly recognising 


1 Cf. also Zeus’ apparent concern when he plans something contrary to 
Hera’s wishes (Jl. 1 518 ff.) or to those of Poseidon (Od. 1 76 ff). 
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at Iliad 1 518 ff. and 5 893), his concern to obtain their sup- 
port, his occasional hesitation over a course of action, when 
he asks for, and accepts, their advice, all tally with this image. 

The supreme power of Zeus is a recurrent and dominant 
theme in both Homer and Hesiod, and yet the relations 
between the gods are not solely determined by the caprice of 
Zeus. Though he is represented as an arbitrary and despotic 
ruler, he is bound by certain obligations in his relations with 
the gods, and the other gods have certain rights and privi- 
leges. At Iliad 1 524 ff. he assures Thetis that once his 
promise has been given it is irrevocable, and it appears from 
Iliad 19 107 ff. that he is bound by the oaths which he has 
sworn however much he may later regret them. More 
important is the passage at Iliad 15 185 ff. where Poseidon 
implies that he and Hades are masters in their own kingdoms. 
The three brothers each rule over an area of the world, sky, 
sea or underworld (earth and Olympus are common to all 
three) and Poseidon claims that he is óuóviuos and icópopos 
with Zeus (186 and 209). This partition of the world-areas is 
the result not of the fiat of Zeus, but of an impersonal draw- 
ing oflots. Fate! governs the initial partition of privileges, but 

1 The Homeric account of the relationship between Zeus and fate is complex 
and not without ambiguity. The will of Zeus and fate are sometimes contrasted, 
as in the well-known passage where Zeus debates with himself whether to save 
Sarpedon when he is fated to die (Jl. 16 433 ff., cf. 22 168 ff. when Hector is 
about to die). This passage seems to imply that Zeus could, if he chose, alter a 
man's destiny (though he does not in fact do so, and we may contrast Od. 3 
236 ff. where Athena tells Telemachus that not even the gods are able to rescue 
a man who is dear to them ‘when the deadly fate of woeful death seizes him"). 
On the other hand, there are occasions when fate and the will of Zeus are 
equated, as, for example, at Jl. 21 82 ff. where Lycaon says to Achilles: ‘now again 
a deadly fate (uoip’ óAofj) has put me in your hands. I must surely be hated by 
father Zeus, who has thus given me up to you a second time’, and compare those 
passages which speak of ‘the fate of Zeus’ (Aids ooa), Il. 17 321, Od. 9 52, cf. 
uoipa Geot or 0cGv, Od. 11 292, 3 269. Again ‘fate’ sometimes seems to be an 
expression of Zeus’ will and under his direct control, as at Jl. 6 357 ff. where 
Helen says that Zeus ‘imposed’ (£r. . . 67jKe) an evil fate (uópov) on herself and 
Paris (cf. Zl. 24 527 f£ where Zeus hands out good and evil gifts (6épa) from the 
two jars on the floor of his palace). ‘Fate’ and ‘the will of Zeus’ provide in some 
sense complementary, in another sense alternative accounts of why things 


happen as they do. Cf, for example, Onians, part 3, chs. 6-8, where the 
evidence 1s discussed at length. 
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this is then a distribution which all three brothers should 
respect, like a contract.! Then in Hesiod we find an account 
of how Zeus acquired power, and in this he becomes king by 
virtue of a victory over the Titans which is only achieved 
with the help of the other gods. After this victory, the other 
gods ‘on the advice of Earth’ ‘urged’ Zeus to rule and be 
king, and he then assigned to them their various privileges 
(Th. 881 f£). In this version of the story, then, it is clear that 
Zeus acquires his supreme position with the consent of the 
other gods. 

The picture of the society of the gods, ruled over by the 
supreme king Zeus, is drawn in great detail and with the 
utmost realism in Homer and Hesiod. But how far can this 
conception be said to contain the germ of cosmological 
theories? ‘The subjects of the images which we have discussed 
are not cosmological elements or primary constituent sub- 
stances, so much as fully personified deities. Moreover, the 
notion of the gods forming a society follows naturally from the 
conception of the gods themselves in the form of men. Yet 
having noted this major difference between the notion of the 
society of the gods in pre-philosophical literature and the use 
of social images in the Presocratics, we may go on to suggest 
where the images which we have considered do resemble the 
later use of the idea of social order in cosmological doctrines. 
We should not forget the links between some, at least, of the 
major Olympian gods and what we should call natural 
phenomena. Though Zeus, Poseidon and Hephaestus cannot 
be seen as cosmological ‘principles’, they are intimately con- 
nected with the sky, the sea and fire. It is true that the rela- 
tionship between them and these phenomena is never closely 
defined, and indeed it seems to vary on different occasions. 
Mostly the gods are spoken of as the beings which control the 
phenomena (as when Zeus is described as gathering and 

1 Cf. the interesting discussion of the role of Moira, Lachesis and the Great 


Oath of the gods in Cornford, 1, ch. 1, though Cornford’s interpretation would 
now, I think, generally be considered too speculative. 
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scattering the clouds, or Poseidon as stirring up the sea), but 
in some cases the name of the god is also used to refer to the 
phenomena themselves as if the two were sometimes identi- 
fied (as when ‘Zeus’ stands for heaven, and ‘Hephaestus’ for 
fire)J. But the account of the lottery of the sons of Cronos, for 
example, may be said to describe, in mythical terms, the 
arrangement which regulates the relationships between the powers 
which inhabit the sky, the sea and the underworld, even if not 
the relationships between these world-areas themselves. No 
doubt the notion of the supremacy of Zeus, and the contrast- 
ing, though still rudimentary, idea of the contract which 
governs certain of the relations between the gods, are beliefs 
which have above all a moral and religious significance in 
Homer and Hesiod. But in certain contexts the conception of 
the society of the gods may be said to have a certain quasi- 
cosmological significance as well, at least in so far as some of 
the gods are connected, or even identified, with world-areas 
or with what we should call natural phenomena. 

We have considered one set of beliefs—the conception of 
the gods forming a society—which reflects experience of 
men's own social organisation. The second set of beliefs which 
I wish to consider here is ultimately derived from the 
experience of life itself. It is common knowledge that the 
ancient Greeks (like most primitive peoples) often referred to 
what we should call inanimate objects as if they had a life and 
will of their own: but it is far more difficult to say what such 
references imply.! How far, if at all, did the ancient Greeks 
distinguish between the animate and the inanimate spheres 
in the pre-philosophical period? Certain distinctions between 
different modes of existence have surely always been recog- 
nised. No one can fail to recognise the fact of death (the dif- 
ference between the living and the dead animal) though it 
may be common to wish to minimise its significance and to 
believe in an existence after death similar in as many respects 
as possible to life itself. In Homer, the dead man's body is 


1 On the Greek use of personification in general, cf. Webster, 1. 
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called at one point (//iad 24 54) ‘dumb earth’ (kop yoia) 
though the ghost survives death. The Homeric term for life, 
ux, is also the term for ‘ghost’, and it is used in the former 
sense only of men and of animals (e.g. Od. 14 426). But if 
Homer never uses yux of other objects, neither he nor 
Hesiod ever has occasion to refer to inanimate objects as such, 
as &yuxa. If we take a variety of objects and phenomena, 
e.g. stones, earth, rivers, the sea, the winds, lightning, and the 
stars, and ask whether, or in what sense, each of them was 
considered ‘alive’, the answers we should give would, I think, 
vary quite considerably. Many natural phenomena, 
especially those associated with movement of some sort, are, 
of course, ‘personified’ in Homer and Hesiod, but by itself 
this tells us little about how the object was conceived.? We 
should bear in mind that many other things besides natural 
phenomena are personified in early Greek literature, as, for 
example, moral qualities and acts (‘Lawlessness’, ‘Murder’, 
Hes. 7h. 226 ff.) and even sensations such as Pain and 
Hunger (Hes. zbzd.). Nor should we underestimate the degree 
of conscious allegorising in some personifications, as, for 
instance, in the elaborate description of Prayers and Infatua- 
tion in Phoenix's speech at Iliad 9 502 f£? As regards what 
we call natural phenomena, it would, I suggest, be a mistake 
to assume that the early Greeks necessarily had a single, 


1 Artificial objects raise further problems. Spears are, of course, described as 
‘longing to taste flesh’ (AiAciopévn xpods Goa, e.g. Jl. 21 168) and bronze is 
‘pitiless’ (JI. 3 292) in Homer, but these seem to be stock expressions which have 
already lost much of their original force: cf. KR, p. 97, n. 1. 

2 The term ‘personification’ itself may be misleading. Frankfort (2, p. 14) 
rejected it, at any rate as applied to primitive beliefs: “Primitive man simply 
does not know an inanimate world. For this very reason he does not ‘personify’ 
inanimate phenomena nor does he fill an empty world with the ghosts of the 
dead, as ‘animism’ would have us believe.’ I have retained the term, but use it 
without implying that personification is a conscious process of attributing life to 
the inanimate. 

3 ‘Prayers (Arrof) are the daughters of great Zeus: they are halting and 
wrinkled; they look aside and take care to follow in the steps of Infatuation. 
Infatuation (&rn) is mighty and swift-footed so that she far outruns all the 
prayers and goes before them all over the earth bringing men to their ruin.’ For 
an interpretation of the details of this allegory, see Leaf's notes to vv. 502 and 
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precisely defined conception of each phenomenon. On the 
contrary, a single phenomenon is often described in a whole 
series of what seem, to our way of thinking, incompatible 
images. Sleep, for example, is personified as the ‘all-tamer’ 
who lays hold on people (aipei or AayPaver), the twin brother 
of Death (Iliad 24 4 f., 16 672, etc.): on the other hand, we 
also find that sleep may be ‘poured over’ a person (TO 8’ 
Utrvov...xeun &ri BAepdpoiow, Iliad 14 164f.) or that it 
‘wraps’ a person round and ‘binds’ him (Umvovu...65 p’ 
éméStjoe pia PAépap! åupikañúyas, Od. 23 16f.). None of 
these can be considered the definitive description of sleep. 
Each image illustrates the phenomenon under a different 
aspect, though each, if pressed, would seem to imply a 
slightly different conception of the nature of sleep. But the 
fact that no difficulty was experienced in reconciling these 
different images is shown by the way in which they may be 
combined in a single passage.! They should, then, be treated 
as complementary, rather than as alternative, conceptions of the 
same phenomenon.” The same is true of the descriptions of 
other natural phenomena as well: the same phenomenon 
may be referred to both as a living being with a will ofits own, 
and as a material object directed or controlled by the will of 
some other being. Lightning and thunder, for example, are 
personified as two of the children of Earth at Hes. 77. 139 ff: 
yet elsewhere they are more often described as the 'shafts' 
(BEAN or «fjAa) or ‘implements’ (ma) of Zeus which he 
holds in his hands or shoots (e.g. Th. 707 f., 853 f.). 

One way, but not always the only way, in which many 
particular natural phenomena were conceived, was as living 


1 E.g. il. 23 62 f., and cf. the speech in which the personified Sleep refers to 
himself as ‘poured over’ the mind of Zeus (il. 14 252 f.). 

* Cf. Wilson in Frankfort, 2, pp. 59 f. Wilson remarks that the ancient 
Egyptian could view the sky equally well as supported by posts or as held up by a 
god or as resting on walls or as a cow or as a goddess whose arms and feet touch 
the earth. ‘Any one of these pictures would be satisfactory to him, according to 
his approach, and in a single picture he might show two different supports for 
the sky: the goddess whose arms and feet reach the earth, and the god who holds 
up the sky-goddess.’ Cf. further Frankfort, 7, Index under ‘Multiplicity of 
Approaches’. 
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beings with wills of their own. In Homer, rivers, winds, the 
sun, Heaven and Earth are among the deities who are called 
to witness oaths or addressed in prayers as if they had the 
power to influence events. And besides those passages in 
which various phenomena are themselves personified, there 
are others which refer more vaguely to the presence of living 
beings in the world.? Certain obscure or rare phenomena, 
though not themselves personified, are often attributed to the 
presence of a god. Thus in a number of passages earthquakes 
or subterranean shocks are associated with a god, particularly 
with Poseidon. But if living beings figure prominently in 
pre-philosophical accounts of what we should call natural 
phenomena in several different roles, we should observe that 
neither in Homer nor in Hesiod is there any positive evidence 
that the world itself was conceived as a living creature. The 
early Greeks probably assumed that the world is *alive' only 
in the sense that it is peopled with living beings, not in the 
sense that it forms an organic whole: the latter idea, which is 
implicit in several Presocratic cosmological doctrines, may be 
a natural extension of the belief that individual phenomena 
are alive, but so far as we know, this generalisation was not 
made, in ancient Greece, before the philosophers themselves. 

If many natural phenomena were, or could be, conceived 
as alive, we should also consider the way in which the origins 
of things were sometimes described in terms of biological 
generation, for this too is important for our understanding of 
subsequent cosmological theories. The most extensive pre- 
philosophical example of this is, of course, Hesiod’s Theogony. 
At Th. 108 ff. Hesiod invokes the Muses to ‘tell how first 
came into being (yévovto)* the gods and the earth and the 

1 E.g. Jl. 3 276 ff., 15 36 f., 19 258 ff, 23 194 f., Od. 5 445 ff. 

2 There are, of course, many passages in our early texts which refer to the 
nymphs who inhabit the Ocean, mountains, groves, springs, meadows and caves, 
e.g. Jl. 6 420, 18 37 E, 20 7 ff.; Od. 12 318. 

3 E.g. Il. 20 57 f. (‘then from below Poseidon shook the immense earth and 
the steep peaks of the mountains’), cf. Jl. 13 18 f. 


4 Here, as elsewhere in the Theogony, y!yvouo may well retain something of its 
original connotation ‘to be born’. 
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rivers and the immense sea. . .and the shining stars and the 
wide heaven above’ and he goes on to give an account of 
the origin of these and many other things as well. Zeus and the 
Olympians, the rivers, the winds, the stars, Strife and her 
children (Pain, Forgetfulness, etc.) are all interrelated in one 
vast and complex genealogical tree. The repeated references 
to sexual intercourse leave no doubt that the generation of 
these various figures is thought of, as a rule, in simple bio- 
logical images. At 378 ff., for instance, Dawn bears certain 
winds and stars to Astraios, ‘a goddess bedded with a god in 
love’. Kúsoĝaı and UTmokUso9oi are used of goddesses con- 
ceiving (125, 308, 405, 411),! yeívac9e1 and Tíkrew of their 
bearing children (e.g. 133, 139)—the latter also of gods be- 
getting children, e.g. 287—and é& qiAórQmi piyfjvon (e.g. 
375), and other expressions, of the parents uniting in love. 
Nor are such terms by any means confined to passages deal- 
ing with the Olympians or other gods who were generally 
conceived anthropomorphically. Earth ‘bears’ the moun- 
tains at 129, and Dawn the stars at 381 f. It is true that there 
are certain passages which have been taken as exceptions to 
the general rule of sexual reproduction. At 126 ff, Earth 
produces a number of offspring, including Heaven himself, 
‘without delightful love’ (&tep piAdTHTOs Epipepov, 132) and 
at 211 ff. Night produces Death, Sleep and other children 
‘without having slept with anyone’ (oŭ T1v1 koiun9sico, 213). 
But the image is only slightly different on these two occa- 
sions, and it is still a biological one. Earth and Night both 
‘bring forth’ their offspring, the verb used being Téke (131 
and 213). The picture here seems, in fact, to be one of par- 
thenogenetic reproduction. We may compare the way in 
which Hera is said to produce Hephaestus at 927 ff., ‘not 
uniting in love’ (oU giAdTnT1 uryeioa).? It is only at the very 

1 Even more strikingly Earth produces the Erinyes and other offspring at 184 
from the blood of the emasculated Ouranos mepimAoyu£vo éviautév, i.e. after a 
period of gestation. 

2 Cf. also the common myth of the birth of Athena from Zeus (although in 
Hesiod's version of this, Th. 886 ff., Prudenee, Mims, first conceives Athena by 
Zeus, but is then swallowed by Zeus as she is about to bear her child). 
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beginning of the theogonical account, 116-22, where the 
*coming-to-be' of Chaos, Earth and Eros is described, that 
there is some doubt as to whether the image is a biological 
one: and indeed the sense of this passage is particularly 
obscure. At 123, however, Erebos and Night ‘come to be’ 
from Chaos, and then Night unites with Erebos in love and 
conceives and bears Aither and Day (124f.) and from that 
point on the imagery is unmistakably biological. How far, in 
any given context, Hesiod may have used such terms as 
‘conceive’ and ‘bear’ as deliberate ‘metaphors’, or how far 
they are to be understood ‘literally’, is a question we can 
hardly hope to answer. But whether or not Hesiod at times 
consciously adopted a biological model for coming-to-be, this 
is the model on which the whole account of the origin of 
things in the Theogony is based, and as such, the Theogony, for 
all the crudity of its images and the arbitrariness of its 
mythology, may be considered the first in a long line of Greek 
texts in which the origins of things are accounted for in 
largely biological terms. 

Besides the frequent and important assumption that 


1 Chaos may be taken to mean ‘chasm’ or ‘yawning gap’, but whether it 
refers specifically to an original separation of sky and earth must be considered 
doubtful. Such was Cornford’s interpretation (10, pp. 193 ff.), accepted in the 
main by KR, pp. 24 ff., but attractive as it is, its difficulties cannot be ignored. 
(1) Nothing in Hesiod definitely says that Chaos is the gap between heaven and 
earth. On this view, then, as KR point out (p. 29), we must suppose that the 
idea that these two were originally one mass was so common that Hesiod could 
take it for granted. (2) If Chaos is to be understood as the gap between heaven 
and earth, the reference to Earth ‘coming-to-be’ after it (Th. 116 f.) seems odd, 
and that to Earth bearing Heaven (126 f.) intolerable. Cornford tried to avoid 
the major difficulty by stressing the epithet which qualifies Heaven in 127, 
&oxepóers, ‘starry’ (‘filled with the visible heavenly bodies’, as he put it, 10, 
p. 195). Yet this is hardly satisfactory. aotepoeis is a stock epithet of heaven (cf. 
Il. 4 44) and when used elsewhere in the Theogony (106, 414, 463, 470, 891) 
carries no special significance. Besides, the generation of the Sun, Moon and 
Stars is explicitly described at 371 ff., 381 f., and if this passage is, as it seems to 
be, an integral part of the Theogony, it can hardly be reconciled with Cornford’s 
suggestion that the significance of 126 f. lies in its referring to the presence of the 
heavenly bodies in the sky. Yet if Cornford’s interpretation of ‘Chaos’ is open to 
certain objections, it must be granted that on any alternative view the meaning 
of xaos yéveto is quite vague and obscure, though perhaps not more so than many 
other mythological accounts purporting to describe the ultimate origin of all 
things. 
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certain things are, in some sense, alive, we should also consider 
how some obscure phenomena were conceived in terms of 
what we should call material objects where there is no ap- 
parent implication that the phenomena have wills of their 
own. I have already remarked that the two rather different 
types of images may be used of the same phenomenon, as 
sleep, for example, is not only personified as a being with a 
will of its own, but also described as something which is 
* poured over' a person. But many natural objects and pheno- 
mena which were, no doubt, difficult to apprehend, seem to 
have been conceived partly in terms of familiar material 
objects. Thus the description of the sky as ‘brazen’ or ‘iron’ 
suggests that it was thought of as a bright, solid object.! 
Often, of course, such images convey some notion of the 
divine purposes which phenomena may serve. Many objects 
are imagined as the instruments of the gods. One of the most 
obvious examples is that of lightning and thunder which are 
explicitly called the ‘arms’ or ‘tools’ of Zeus in Hesiod (77. 
853), but the conception of disease and death as the ‘darts’ of 
Apollo or Artemis is also worth noting. When the plague at- 
tacks the Achaean camp at Jliad 1 43 ff. there is a vivid 
description of Apollo coming down from the heights of 
Olympus ‘angry at heart, with his bow and close-covered 
quiver on his back. The arrows clanged on his shoulders... . 
Then he sat apart from the ships and let loose an arrow and 
there was a dreadful clanging from his silver bow. First he 
attacked the mules and the swift dogs, and then he aimed and 
shot his piercing missiles at the men themselves. And the 
innumerable pyres of the dead burned continually.’ True, 
most of the details in this graphic picture have been supplied 
by the poet’s imagination. But the basic image which is used 
to describe the plague itself is by no means completely 
fantastic: the image of darts conveys both the suddenness of 

1 E.g. xéAkeos, Il. 17 425; moAUyoAkos, 5 504; apeos, Od. 15 329. As KR 
note (p. 10), ‘solidity as well as brightness is presumably conveyed by these 


metallic epithets'. Cf. also the description of Atlas holding up the broad 
heaven (Th. 517 ff.). 
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the onset of the disease, and the pain it causes (as we too use 
the metaphor ‘darting’ pain). Homer leaves no doubt as 
to the divine origin and purpose of the plague (Apollo wishes 
to punish the Achaeans for slighting his priest Chryses), but 
though here, as so often in Homer, the emphasis is on why a 
phenomenon occurs, his description also conveys a concep- 
tion of the nature of the phenomenon itself:! the image of the 
darts not only fits the notion of the divine purpose of the 
disease, but also expresses a general idea of what the disease 
itself is like.2 Elsewhere in Homer the image of darts is modi- 
fied when sudden, painless deaths are represented as being 
caused by the ‘gentle arrows’ of a god or goddess (e.g. Od. 11 
172 f.), and we find that death itself is described in a variety 
of concrete images, as a bond which ties a man, or as a band 
or wrapping which encloses or covers him.? No doubt at this 
stage such images were never deliberately formulated in order 
to provide a satisfactory picture of the nature of the pheno- 
mena concerned, and their actual origin is often difficult to 
guess. Yet clearly it was generally by means of simple con- 
crete images drawn from familiar experience that the nature 
of such obscure phenomena as death and diseases was 
apprehended. 

Finally, we may note certain occasions when various things 
are represented not just as material objects, but more specifi- 
cally as artefacts. Nowhere in Homer or Hesiod do we find the 
idea that the world itself is an artefact, the creation of a 
craftsman-god, such as we have in later Greek philosophy. 
Yet in certain limited contexts this type of imagery is already 
used in pre-philosophical texts to describe the origins of 

1 We should note the realistic detail that the plague attacks the animals in the 
camp, the mules and dogs, before the men. 

2 Cf. Hes. Op. 102 ff. where a different aspect of diseases—their unpredict- 
ability—is illustrated: ‘they roam ovréyortor (at will) bringing evils to men, in 
silence, for wise Zeus took away their voices’. 

3 One striking image for death occurs at /l. 16 502 f.: ós &pa pv eltrovta réAos 
9av&roio KóAuyev | SpOaAuoUs pivés ©. Whatever té&os means here, it is clearly 


imagined as something material which ‘covers the eyes and nostrils’. On this 
and other images for death, see Onians, pp. 327 f., 422 ff. 
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particular things. Perhaps the most striking instance 1s the 
story of Pandora, the first woman, which occurs twice in 
Hesiod (Op. 59 ff.; Th. 570 f£). On both occasions, Pandora 
is manufactured by the craftsman-god Hephaestus. First he 
mixes water and earth together, and then he ‘moulds’ the 
figure: the verbs used, TAdooeiv in Of. 70, ouumA&cotw in 
Th. 571, might suggest such images as that of a potter 
moulding a clay figure before firing it, or a baker kneading 
dough. Similar technological images are also sometimes 
used in describing the origins of certain natural phenomena. 
At Hes. 7h. 140 f., for example, the personified Thunder, 
Lightning and ‘Arges’ (Bright One) are said to give Zeus the 
thunder and to make, or rather to forge (teU€av) for him the 
thunderbolt. In both Homer and Hesiod quite a lively interest 
is shown in the technology of the day (as many Homeric 
similes testify). But for reasons which lie partly, no doubt, in 
the status of the craftsman in early Greek society,! the supreme 
god Zeus is not usually represented as a craftsman himself (it 
is notable that in the story of Pandora he directs Hephaestus 
what to do). Yet if it is only quite rarely that phenomena are 
conceived as artefacts in pre-philosophical literature, the 
passages we have mentioned may be considered the first 
examples of a type of imagery which was later to be developed 
and used extensively in Greek philosophy. 

Much has necessarily been omitted from this survey of early 
Greek representations of the world and of particular natural 
phenomena, but I have illustrated some of the main types of 
images which figure in these representations. We have seen 
how pre-philosophical Greek beliefs and intuitions about the 
external world are built up from conceptions which are 
derived (consciously or unconsciously) from different features 
of their experience, whether of universal human experience, 
or of the particular circumstances of early Greek society. Like 
most, if not all, primitive peoples, the ancient Greeks often 
attributed life, or more particularly the power to influence 


1 See Finley, pp. 71 f. 
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events, to many objects which we should class as inanimate, 
and often, too, they represented obscure phenomena in 
terms of certain more familiar material objects (as we noted 
in some descriptions of death and diseases, for example). 
Again the notion that the gods, the supernatural forces which 
largely control the outcome of events, form a society like that 
of men, is one which, in different forms, is common to many 
peoples. But then we may also observe how the particular 
circumstances of early Greek society are mirrored in their beliefs 
about the world. In Homer, the description of the supreme 
ruler Zeus tallies closely with that of the autocratic kings on 
earth. We may note the absence of any notion of democratic, 
or even true oligarchic, government alike from the Homeric 
world-picture and from Homeric society itself. Again we are 
not surprised that the supreme god is no craftsman-creator, 
considering the low status of the craftsman in Homeric 
society. On the other hand the Homeric chiefs were skilled 
in the arts of war, and several phenomena are represented as 
the weapons or missiles of Zeus and the other gods. 

In discussing the role of similes and comparisons in pre- 
philosophical literature, I noted particularly how these were 
used to conceive and describe the unknown—what is new or 
strange or difficult to grasp. Our examination of some early 
Greek beliefs about the external world provides many further 
illustrations of the way in which obscure phenomena, and the 
hidden or underlying relations between things as a whole, 
were conceived and understood by means of concrete images 
derived from aspects of familiar experience (whether there 
was a conscious element of comparison in these images or not). 
It is against the background of this extensive use of imagery 
and comparisons in pre-philosophical literature that the use 
of analogies in the philosophers must now be examined. We 
shall consider first the use of certain types of metaphor and 
imagery in their general cosmological doctrines, noting in 
particular both where these depart from, and where they may 
be said to follow, the patterns set by pre-philosophical beliefs. 
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CHAPTER IV 


METAPHOR AND IMAGERY IN 
GREEK COSMOLOGICAL THEORIES 


SOCIAL AND POLITICAL IMAGES: 
THE COSMOS AS A STATE 


The first group of images which I wish to consider consists of 
those in which the relations between cosmological substances 
are described in terms drawn from social or political organi- 
sation.! Now there is, as we saw, an extensive and detailed 
pre-philosophical use of social imagery in describing the 
relations between the gods. In so far as some of the Olympians 
are intimately connected with such phenomena as the sky and 
the sea, to that extent such imagery may be said to be used to 
describe the relations between the powers which inhabit and 
control certain world-areas, if not those between the world- 
areas themselves. On the other hand, these gods were, of 
course, regularly conceived anthropomorphically: the notions of 
rule, of rights and privileges, of mutual obligations and so on, 
are applied not to abstract cosmological factors, but to gods 
conceived in the form of men, and it is, no doubt, because 
they were conceived in the form of men, that these social and 
political images were so readily applied to them. In the 
philosophers, one major development should be noted straight 
away. As is well known, a devastating attack on the anthro- 
pomorphic conception of the gods was made by Xenophanes.? 
And thereafter we find Empedocles, for example, rejecting the 
attribution of human form to the ‘holy, unutterable Mind’ 


! Many of the most important images of this type have been discussed in two 
articles by Vlastos (2 and 5), and cf. also Gomperz, 2. 

2 E.g. Fr. 15 (‘If oxen and horses and lions had hands and could draw with 
their hands and produce works of art like men, horses would draw the forms of 
the gods like horses, and oxen like oxen, and they would make their bodies such 
as each of them had themselves’). Cf. also Frr. 14, 16 and 23. 
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which ‘darts with swift thoughts all over the world'.! But if 
the traditional conception of gods in the form of men was 
rejected either explicitly or implicitly by the philosophers, 
both the Presocratics and Plato nevertheless used imagery 
derived from various aspects of social organisation very widely 
in their cosmological doctrines, and indeed it may be argued 
that the development of certain important cosmological 
theories is closely linked with the use of certain types of social 
and political images. First, then, we may consider what 
ideas were expressed by means of such images. And then we 
must also tackle the much more difficult question of the status 
of these images qua images: how far did the philosophers 
themselves recognise any element of transference in their 
application of social and political conceptions to cosmological 
problems? Several commentators have suggested that in 
certain ancient Near Eastern societies (notably in Mesopo- 
tamia and Egypt) not only was Nature understood in terms 
of Society, but there was simply no conscious distinction 
drawn between the realm of Nature on the one hand and the 
realm of Society on the other.? In Greece, one distinction 
that was certainly drawn by the end of the fifth century, at 
least, was that between what is ‘natural’ (quoti) and what 
is ‘customary’ or ‘conventional’ (vóuo) and indeed the 
boundaries between these two categories were very actively 
debated in a number of different contexts, not only in the 
purely ethical sphere, but also in connection with theories 
concerning the origins of civilisation, the origin of language 
and so on.? But the question that concerns us here is whether 
or in what sense the Presocratics recognised the political and 
social notions which they used in their cosmologies as images. 
In many cases our evidence hardly permits us to answer this 

1 Fr. 134. Cf. Frr. 27-9 on the Sphere, the world under the rule of Love. 

2 This interpretation has been developed by Kelsen, e.g. pp. 40 fF., especially, 
and cf. also Frankfort, 1, and 2, pp. 12 ff. 

3 See especially the monograph of Heinimann, 1, and Pohlenz’s article, 2. 
(I have considered above, pp. 124 f., some of the evidence which suggests that 
these debates were sometimes carried on as if the two views presented an 


exhaustive choice.) 
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question with certainty. But some light will be thrown on the 
problem if we consider the way in which these and other types 
ofimages or figurative accounts are used in the extant texts of 
the Presocratics. 

The first instance of a cosmological doctrine expressed in 
social terms occurs in our earliest extant philosophical text, 
Fr. 1 of Anaximander. The key sentence (and the main part 
of the fragment which is fairly certainly authentic)! runs: 
SiSdvar yap aÙTà Siknv Kai Tíciv G&AANAOIS THis SKIAS KATH 
Tijv ToU xpóvou Tó&iw? (Simp. in Ph. 24 19 f.). Although the 
subject of this sentence 1s doubtful, it 1s generally agreed that 
the fragment has a cosmological significance. The sentence 
seems to refer to the restoration of an equilibrium between 
equal opposed factors of some sort (the opposed substances 
which make up the differentiated world, as KR (p. 118) put 
it), and not, probably, between the innumerable worlds and 
the Boundless itself as Theophrastus appears to have thought.? 
But this idea of a restoration of a cosmological equilibrium is 
expressed entirely in social or legal terminology: when an 
injustice (&6ixía) is committed, the penalty (8ikn) and 
recompense (Tícis) must be paid, according to the assessment 
or ordering (t&€is) of time. Though it is unclear precisely 
what cosmological processes Anaximander may have had in 
mind,* the literal meaning of his statement is clear enough. 
As often in pre-philosophical texts, it is in terms of certain 
social relations that the relations between other things (here, 


1 The extent of the fragment is disputed. The sentence I quote is generally 
taken to derive from Anaximander himself, although some scholars (e.g. 
Vlastos) have considered the last five words doubtful. See most recently HGP, 
i Do 2/75 Wa Wo 

2 “For they pay the penalty and recompense to one another for their injustice, 
aecording to the assessment of time.’ 

3 Cf., however, Vlastos, 2, pp. 170 f., who suggests (p. 172) that *reabsorp- 
tion into the Boundless is only the process which insures full reparation among 
the opposites themselves; the damages are paid not to the Boundless but to one 
another’. 

* As Burnet (3, pp. 57f.) and others have noted, the cycle of the seasons 
probably provides the best example of an interaction of the type which Anaxi- 
mander’s fragment appears to describe. 
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cosmological factors) are understood. But if there is this 
general similarity, there are also fundamental differences, 
between Anaximander's fragment and all the earlier Greek 
uses of social images which we noted. First and foremost it 
deals not with supernatural, anthropomorphic deities, but 
with cosmological forces of some sort, and secondly the speci- 
fic image is new. Anaximander refers not to the supreme power 
of an autocratic king (such as Zeus is, in Homer and Hesiod), 
but to the rule of law, which regulates the relationships 
between several factors which are all of equal status. And one 
should observe that the nature of the image used by Anaxi- 
mander is of far more than incidental importance, since it 
enables him to express (for the first time, perhaps) the notion 
of self-regulating cosmological relationships, i.e. an idea of 
cosmological order. The alternating cycle of ‘justice’ and 
‘retribution’ does not hang on the arbitrary whim of a 
despotic ruler: it is guaranteed by the rule of law which 
operates among equals. 

The evidence from later philosophers is fuller and more 
certain, and we may distinguish three different types of politi- 
cal images which convey different conceptions of the rela- 
tionships between cosmological substances. First, there is the 
image of Strife or War, secondly, that of Justice or a contract 
between equals, and thirdly, that of the supreme rule of a 
single principle. Very roughly speaking, one may say that 
the first describes the world, or the relationships between 
certain things in it, in terms of a state of constant aggres- 
sion, if not one of anarchy, the second in terms of an 
oligarchy or limited democracy, and the third in terms of a 
monarchy. 

(1) In Anaximander’s fragment, the ‘penalty’ which cer- 
tain things pay one another is requital for an injustice of 
which they are guilty, and this already suggests that Anaxi- 
mander imagined that cosmic forces commit acts of aggres- 
sion, as it were, against one another. In Empedocles, Strife 


1 Cf. especially Vlastos, 2, pp. 168 ff. and 5, pp. 361 ff. 
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(Neikog) causes disruption among the ‘roots’ or elements,’ 
although its activities are counterbalanced by those of the 
opposite cosmic principle, Love. But it is Heraclitus who 
expresses most forcibly the notion of the role of War and 
Strife in the cosmos. Many fragments state or illustrate the 
doctrine of the unity of opposites, and in particular the notion 
of the interaction between them. To mention just two 
examples, Fr. 126 says that ‘cold things become warm, what 
is warm becomes cool, the wet becomes dry and the dry wet’, 
and Fr. 51 puts it more generally: ‘they do not understand 
how by being at variance it agrees with itself’. But this inter- 
action between opposites is described in the metaphors of 
War (móAeuos) and Strife (pis). In Fr. 80 (which may well be 
a deliberate amendment of Fr. 1 of Anaximander, cf. KR, 
p. 195) Heraclitus says: ‘One must realise that war is com- 
mon (£uvóv) and justice (or right, Sikn) is strife, and every- 
thing happens through strife and necessity.’ And in Fr. 53 
the metaphor of War occurs again: ‘war is the father of all 
and the king of all. . .?.? 

The teaching of these fragments of Heraclitus is unequivo- 
cal: war or strife, that is the interaction between opposites, 1s 
universal. But Heraclitus also uses a second set of images 
which illustrates the doctrine of the interdependence of 
opposites from a different point of view. Whereas, according 
to Fr. 80, ‘everything happens through strife and necessity’, 
other fragments refer to the role of justice and law in the 
world. Fr. 94 puts it that ‘the sun will not overstep his limits; 
otherwise the Erinyes, the servants of Justice (Aixn), will find 
him out’. The precise significance of these ‘limits’, uétoa, is 

! At the same time, however, Strife may bring different parts of the same 
element together. Though this is not explicitly stated in Empedocles! extant 
fragments, Aristotle (Metaph. 985a 29 ff.) suggests that Strife and Love each have 
dual roles (that is, Love unites the different elements, but causes disruption 
between the parts of the same element). 

2 Cf. also Aristotle, EE 12352 25 ff., DK 22 A22: ‘and Heraclitus rebukes the 
poet who wrote “may strife perish from among gods and men” (7I. 18 107]; for 


there could be no harmony without high and low notes, nor living beings with- 
out male and female which are opposites’. 
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rather obscure, nor is it certain whether ‘the sun’ here stands 
for the heavenly body, or for fire, the cosmological principle, 
or indeed for both.! It is clear, however, that in this fragment 
Heraclitus uses the term 8{xn—justice, or what is right, or 
more simply, the way things are—to refer to certain norms 
governing the behaviour of various objects in the physical 
world. And then Fr. 114 includes this passage: ‘All human 
laws are nourished by the single divine law. For it has as 
much power as it wishes, and is enough for all, with some- 
thing to spare.’ And it is likely that this refers to the doctrine 
of the unity of opposites, among other things. Although 
‘everything happens through strife’, the interaction between 
opposites is, nevertheless, in some sense orderly: and Hera- 
clitus’ use of the term kóopos, ‘order’/‘world-order’, in Fr. 
30, seems to bear this out.? ‘The phrase in Fr. 80 koi Siknv 
goiv (sc. éva xpr]) may itself be read equally well in two 
senses, (1) as a correction of Anaximander’s doctrine: what 
Anaximander called ‘justice’ is, in truth, a strife, a constant 
interaction between opposites, or (ii) as an assertion of the 
regularity of the rule of Strife: Strife is what is customary, 
right, just; and it may well be, of course, that this ambiguity 
is intentional. Heraclitus’ use of social metaphors is, then, a 
complex one. The metaphors of War and Strife describe the 
interaction between opposites which he believes to be general 
throughout the world: but this interaction is itself normal, 
and so we hear of justice at work in the world, and of a single 
divine law. 

(2) ‘Justice’, ‘rule’ and ‘power’ are used very often in 
Presocratic philosophy as terms to describe the relations 

1 Cf. Fr. 30, where the ‘world-order’ itself is said to be an 'evcr-living fire, 
kindling in measures and going out in measures’ (here pérpa is the term for 
‘ measures’). 

2 On the development of the meaning of Koopos in early Greek philosophy, 
see especially Kranz, 2 and 3; Kirk, 1, pp. 311ff. and KR, p. 159; Kahn, pp. 219 ff; 
HGP, 1, pp. 206 ff. and 454 f.; and Kerschensteiner, 2. 

3 See also Fr. 23, and cf. Fr. 102 which rejects mankind's use of the categories 


of ‘just’ and ‘unjust’ things: ‘to god all things are beautiful and good and just, 
but men have thought that some things are unjust, others just’. 
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between cosmological substances of different sorts, but the 
conceptions which such terms may be used to convey vary. 
On the one hand a number of cosmic substances may be 
imagined as being of equal rank or status (their relationships 
may be regulated by some sort of contract between them, for 
example). Or on the other hand a single substance may be 
imagined as having supreme power (though it may exercise 
this power benevolently, and may secure 'justice' in the 
world in the role of supreme judge). The former idea seems to 
be implicit already in Anaximander's fragment, but it is 
expressed more clearly first in Parmenides, and then, in 
rather more detail, in Empedocles.! 

In the Way of Truth Parmenides twice refers to a personified 
Aixn? though neither passage enables us to define his concep- 
tion very precisely. In the Proem (Fr. 1 14) he refers to 
*avenging Justice" who controls the gates of Night and Day. 
And in Fr. 8 12 ff. he says: ‘Nor will the force of conviction 
allow that from what is not anything should come to be, 
besides what is. For this end, Justice does not loosen its fetters 
or let it come to be or pass away, but holds it fast.’ Elsewhere 
when he expresses his conviction that ‘what is’ cannot be 
other than it is, he speaks of Fate (Moipa) and Necessity 
CAvaykn) ‘binding’ or ‘holding’ it (Fr. 8 30 f. and 37), and 
it would appear, then, that Parmenides believed that 


1 Alcmaeon, too, emphasised the importance of equality between opposites, 
but not, so far as we know, in a cosmological context, only in connection with a 
medical theory. Aetius (v 30 1, DK 24 B 4) reports that he held that the 
icovouta (equality of rights) of the different ‘powers’ in the body (e.g. wet, dry, 
hot, cold, etc.) maintained health, while the uovopxía (supreme rule) of one of 
them caused sickness, and thereafter the idea that disease is caused by what has 
too much power in the body (e.g. tò xpéccov and cf. also the common use of 
xperéiv and Suvayis itself) became a commonplace of Greek pathological 
theory (e.g. VM chs. 14, 19 and 22; CMG 1, 1 45 18 ff., 50 13 ff., 53 1 f). More- 
over some of the Hippocratic authors who put forward cosmological theories 
used political imagery similar to that of the philosophers in this connection. 
Thus the author of On Breaths, for example, says with reference to air that it is 
‘in all things the greatest overlord (8uv&orns) of all’ (CMG 1,1 92 21 £). See 
further Vlastos, 5, pp. 344 f., 369 ff. 

? Again, as in Heraclitus, it is difficult to tell whether by Aixn Parmenides 
meant Justice or more simply ‘the way things are’. 
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Necessity, Fate and ‘Justice’ combine to ensure that ‘what is’ 
is as it is: that it is not only necessary and fated that ‘what is’ 
is ungenerated, indestructible, unchanging and so on, but 
also that it is just and right that it should be so. 

While there is no extant reference to Justice itselfin the Way 
of Seeming, Aetius (11 7 1; DK 28 A 37) identified the Saiyov 
who ‘steers’ all things (Fr. 12) with Justice and Necessity, 
and Necessity at least is certainly mentioned at Fr. 10 6f. 
Moreover we can see one point at which the notion of justice 
is particularly relevant in this part of Parmenides’ poem if we 
consider his account of the relationship between the two 
primary cosmological substances Light and Night. These are 
described as equals in Fr. 9: ‘and when all things have been 
named Light and Night, and things have been assigned to 
each of them according to their powers (Suvaueis), everything 
is full at once of Light and of dark Night, which are both 
equal, toov dugotépwv’. Neither of these two has supreme 
power, and it seems likely that the relationship between them 
was thought of as a just one in which each respects the rights 
of the other: it may be that this relationship was conceived as 
regulated by some sort of contract or agreement undertaken 
between equals (for example), although so little of the Way of 
Seeming is extant that we cannot confirm that this was, in fact, 
Parmenides’ conception. 

The evidence for Empedocles is fuller. His six cosmological 
principles (earth, air, fire, water, Love and Strife) are all 
mentioned in Fr. 17 18 ff., and then at 27 ff. he goes on to 
note their equality of status (or that of Love and Strife, at least) :! 


1 Most scholars follow DK in taking toc te rrávra in Fr. 17 27 to refer to all six 
cosmological principles. It should be noted, however, that while ». 29 (‘in turn 
they gain the upper hand as the time comes round’) clearly applies to Love and 
Strife, it is doubtful whether it also refers, in any sense, to the four roots. The 
same verse occurs once again at Fr. 26 1, but here too the subject is not clear: 
while Fr. 26 3 evidently refers to the roots, 1-2 again seem better taken as refer- 
ring to Love and Strife alone. But if Fr. 17 29 does not refer to the four roots, it 
may be that v. 27, too, refers to Love and Strife alone, and that we should take 
sr&vra in that verse as adverbial (not ‘they are all equal? so much as *they—that 
is Love and Strife—are equal in every way"). 
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they are ‘equal, and of the same age, and each holds a dif- 
ferent prerogative (ti) and has its own character; and in 
turn they gain the upper hand as the time comes round’. The 
image here may put one in mind of the passage in Homer (//. 
15 185 ff) in which the relationship between the three 
brothers, Zeus, Poseidon and Hades, is described. Yet unlike 
the three sons of Cronos, Empedocles cosmological forces 
Love and Strife are conceived as equals and of the same age. 
'The difference is an important one: there is no single supreme 
ruler (like Zeus, who rules by virtue of primogeniture and 
superior force), but rather Love and Strife each take it in 
turns to predominate in the world.! The relationship between 
these two is further described, in Fr. 30, as being governed by 
an ‘oath’: there Strife ‘leaped up to claim his prerogatives 
(riuás) as the time came round which was fixed for them 
alternately by a broad oath’. The extant fragments of the 
physical poem of Empedocles say no more about this ‘broad 
oath’,? but it seems to represent some sort of contract between 
Love and Strife, an agreement which they undertake volun- 
tarily as equals, rather than a rule imposed upon them by any 
higher authority.” Here too, then, the relationship between 

1 Cf. also Fr. 128 in the Purifications, which refers to the time when Kupris is 
‘queen’. 

2 In the Purifications (Fr. 115), however, there is a reference to an ‘ancient 
decree of the gods’ which was ‘sealed by broad oaths’, where Empedocles goes 
on to speak of the penalties which await those Saipoves who have sinned and 
become polluted with blood. The ‘oath’ here clearly refers to a religious rule, 
and the use of the same epithet ‘broad’ here and in Fr. 30 suggests the distinct 
possibility of a deliberate echo between the two passages. It should be noted, 
however, that while in Fr. 115 the ‘decree’ which applies to the Saipoves is 
imposed on them by the gods, in Fr. 30 the ‘oath’ seems rather to represent an 
agreement which Love and Strife themselves undertake (see next note). 

3 KR (p. 332) reject the interpretation that Love and Strife swore the oath 
themselves, and suppose that Empedocles was guilty of an undetected confusion, 
*at one moment asserting that the four elements and Love and Strife are alone 
ultimate, at another suggesting that even for them there are laws laid down 
which they cannot infringe’. But though we may find the image of the ‘oath’ 
unsatisfactory as an explanation of the change from the rule of Love to that of 
Strife, there is no need to suppose that Empedocles is guilty of inconsistency. 


Love and Strife are nowhere said to be subject to laws imposed on them from above. 
The point of the ‘oath’ is, surely, that it describes the relations between them 
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these two cosmological factors is conceived in social terms. 
Love and Strife, like Parmenides Light and Night, are 
equals: moreover their relationship is regulated by an ‘oath’ 
or solemn, religious contract, and the importance of this social 
image in his cosmological account becomes apparent when we 
reflect that it is by this means that Empedocles describes the 
alternations between the rule of Love and the rule of Strife.! 

(3) Political images are also used in connection with a 
third type of cosmological doctrine, the notion of a single 
supreme principle which controls and directs all things. The 
idea that the world is governed by a supreme guiding prin- 
ciple continues, of course, long after the philosophers had 
abandoned any belief in anthropomorphic gods. Sometimes 
we find the philosophers describing their cosmological 
principles in terms which directly recall the traditional titles 
of Zeus, as for example in Heraclitus Fr. 53, where War 1s 
said to be ‘father of all and king (Bac1AeUs) of all’, although 
there may well be an element of conscious irony here. But 
the attributes of power (both physical force and political 
authority) and intelligence are often ascribed to cosmological 
factors. In Xenophanes, for instance, the ‘one god’ is 
described as ‘swaying’ or ‘shaking’ (kpoaívei) ‘all things by 
the thought of his mind, without effort’ (Fr. 25) and he is 
‘greatest among gods and men’ (Fr. 23), implying, no doubt, 
that he has both supreme force and supreme authority. 
Anaxagoras (Fr. 12) and Diogenes of Apollonia (Fr. 8) also 
emphasise the strength and intelligence of their principles 
Mind and Air (identified by Diogenes as ‘what has intelli- 
gence’ in Fr. 5), and some of the other terms they use in 
describing their principles have, or may have, more distinctly 
political associations. Thus Anaxagoras calls Mind ovro- 
xpatés, ‘self-ruled’, in Fr. 12, and he says that it ‘controls? or 
‘has power over’ (kparei) ‘all things that have life’, and that 
without referring to any higher authority: their alternations are governed by a 


contract or treaty which they have made as equal, though opposite, powers. 
1 See further below, p. 228. 
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it *controlled the whole rotation, so that it rotated in the 
beginning’. Diogenes, too, uses the term kpateiv, with its 
dual associations of force and authority, of Air, saying that 
‘by this all men are steered (kuBepvGoGa1) and it has power 
over all things (Trávrow kpateiv)’ (Fr. 5). 

But the most notable metaphors of this type are un- 
doubtedly those found in Plato, who uses them repeatedly in 
expressing his conviction that a rational guiding principle is at 
work in the world. In the Timaeus (47e f.) the world is said 
to have come to be from a combination of reason and neces- 
sity, and reason is represented as ‘controlling (&pyeiv) necessity 
by persuading her to lead the greater part of those things that 
come to be towards what is best’. And in another context 
political imagery is used in connection with the Craftsman, 
who is said, for example, to issue ordinances (SiaSeouoveteiy, cf. 
81&rérTew 42de) which are then carried out by the lesser 
deities. In the Philebus, 28c, Socrates says that ‘all the wise 
men agree. ..that reason 1s king of heaven and earth’ and he 
goes on to vindicate this belief: a *wondrous intelligence? 
‘arranges and steers’ the sum of things (28d), ‘wisdom and 
reason’ are the names of ‘the cause which orders and ar- 
ranges the years and seasons and months’ (30c) and ‘in the 
nature of Zeus’, we are told, ‘there is a kingly soul and a 
kingly reason, because of the power of the cause’ (god). In 
the Laws (896de), too, soul is said to administer (Sio1Keiv) the 
heaven, the ‘best soul’ ‘takes care of the whole cosmos and 
drives it on its course’ (&riueAeic9od 897c, cf. éyKpatés 897 b), 
and later there is a further brief reference to ‘our king’ who 
‘takes care of the whole’ (904a) and by whom all things are 
arranged with a view to the preservation and excellence of 
the whole (903 b).! 

1 A rather different notion is conveyed in the myth of the Politicus (268e ff.). 
There while the god who is described as the ‘leader’ of the universe (6 Gv 
Kkiwougévoyv. , ,r&vrov TiyoUuevos, 269e 5 f.) is said to guide (cupmobnysiv, 269c 5, 
cf. 270a 3) and to rule over (&pxew, 271d 3) the revolutions of the world in the 
first part of the cosmic cycle (the ‘reign of Cronos’, 269a 7f.), in the second half of 


that cycle he ‘lets it go" and the world revolves in the opposite direction of its 
own accord (269c 5 ff.), and it is in this period that we live now. 
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The political and social images which we have reviewed 
are obviously far from being merely vacuous ornaments of 
style, but we must now attempt to define more precisely the 
role which they played in the development of Greek cosmo- 
logical speculation. Many of the images in question may, of 
course, have an ethical or religious significance. The term 
KOouos itself, used for the world, tends to imply, and was 
certainly often used to convey, a belief that the whole is well 
arranged, and a similar conviction is also expressed, in a dif- 
ferent form, both by the notion of a cosmic justice (in Anaxi- 
mander, for example) and by the idea that the world is con- 
trolled by a supreme rational principle (as for instance the 
Mind of Anaxagoras). Heraclitus, for one, explicitly con- 
nected human vópoi (laws and customs) with the ‘one divine 
vópos' (Fr. 114), and Plato's belief that the world is governed 
by Reason is, of course, reflected in a great deal of his moral 
philosophy.! But apart from their ethical or religious impli- 
cations, the images of law, strife, rule and so on provided the 
means which enabled the early Greek philosophers to express 
a variety of cosmological doctrines. Time and again in the 
Presocratics and Plato, the nature of cosmological factors, or 
the relationships between them, are understood in terms of a 
concrete social or political situation. In Anaximander, the 
image is of wrongdoing and the reparation for wrongdoing; 
Heraclitus speaks of universal War and Strife; Empedocles' 
conception was that cosmological principles of equal status 
come to rule in turn, and Parmenides, too, had described 
his primary cosmological substances as equals in the Way 
of Seeming. Anaxagoras and Diogenes both held that an 
intelligent principle has supreme power over all things, 
and Plato, too, described the rational principle which he 
believed to be at work in the world in political metaphors, 
using the title ‘king’ and the epithet ‘kingly’ to describe 

1 Particularly notable is the doctrine expressed in the Timaeus (47 be) that we 


should imitate the revolutions of Reason which are apparent in the heaven in 
order to stabilise the wandering revolutions of our own reasoning. 
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that which ‘takes care of’, ‘administers’ and ‘controls’ all 
things. 

The cosmological doctrines of each of these philosophers 
were expressed, in part at least, in terms of a concrete social 
or political situation, and the first question we might ask is 
how far the images which each philosopher uses in his cos- 
mology correspond to what we know of his political convic- 
tions. Plato’s rejection of democracy of the Athenian type, at 
least, is well known, and his anti-democratic, authoritarian 
bias is evidently reflected in the image of a supreme (but 
benevolent) ruler which he uses to describe the role of Reason 
in the cosmos. But for the political views of the Presocratics 
our evidence is both scanty and rather unreliable. Our 
information is fullest for Heraclitus and Empedocles, but in 
neither case do the cosmological images they use seem to tally 
exactly with what we hear about their political beliefs. Hera- 
clitus is reported to have come from an aristocratic family 
(D.L. 1x 6; DK 22 A 1): his hatred of the ignorant mass of the 
common people is evident in many of his own statements, and 
two of his fragments, if they have any political significance, 
seem frankly monarchical in tone.! But it is particularly 
interesting that in several fragments he stresses the impor- 
tance of law and custom among men (Frr. 44, 114), a doctrine 
which contrasts strangely, to my mind, with the cosmological 
notion of the universality of War and Strife (even if, as we saw, 
he also uses the terms iky and vópos to convey the idea of the 
normalcy of strife, Frr. 80, 114). His cosmological theory 
might lead one to expect that he would prescribe strife and 
anarchy for his fellow human beings, and yet insolence 
(UBpis), he says in the striking Fr. 43, should be stamped out 
‘more than a conflagration’. Again Empedocles, we are told, 
was a staunch democrat (e.g. D.L. vir 63 ff. and 72; DK 31 
A 1), and yet the image of the successive rule of Love and 
Strife which he uses in his cosmology is consistent with an 


1 Fr. 33 (‘it is vóuos, law or custom, to obey the will of one’) and Fr. 49 (‘one 
man to me is worth ten thousand, if he be the best’). 
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oligarchic or an aristocratic ideology, and is indeed rather 
more appropriate to such an ideology than to a democratic 
one. 

It would be rash, then, to attempt to set up an exact correla- 
ton between the cosmological images, and the political 
leanings, of individual Presocratic philosophers. On the 
other hand the images we considered clearly do reflect, in 
several important respects, the general circumstances of Greek 
political life of the sixth and fifth centuries, especially when 
we contrast those circumstances with those that obtained in 
earlier periods. By the time the Homeric poems were as- 
sembled the picture of the ‘king’ or Bac1^eUs which they 
present was, no doubt, largely an idealised one, and in Hesiod 
the authority of the BaciAeis is far from being unquestioned 
or unassailable. But it is clear from the Works and Days that 
the Pao1Aeis were still the sole repositories of justice, which 
(to judge from Hesiod's frequent complaints) they were liable 
to administer in a corrupt and arbitrary fashion. But then 
the late seventh and early sixth centuries witness some funda- 
mental changes in Greek society. The authority of the tradi- 
tional ruling families was further undermined, and Athens 
was far from being the only state in which there was an acute 
and protracted struggle for power between opposing political 
factions. On the other hand with the codification of laws and 
the drawing up of constitutions the administration of justice 
became a much less arbitrary matter in the city-state than it 
had been in the days of Hesiod. The poems of Solon, especial- 
ly, are eloquent testimony of the new political ideals of the 
early sixth century.! These developments have their counter- 
parts in the various types of political images which we find in 


1 In poem 3 D (4 B) for example, Solon insists on the importance of ‘good 
order’ (eòvopla) in the state (and he accuses the leaders of the people of having 
no respect for Justice). But poem 24 D (36 B) should be noted particularly. 
There Solon says that ‘in the judgement of time’ (iv 8{xn xpóvou, cf. Anaxi- 
mander’s kat& Thv ToU xpóvou vá&iw) Earth will bear witness on his behalf, and he 
mentions among his achievements that he *wrote ordinances for the commoner 
and nobleman alike, making justice straight for each man’. 
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the cosmological theories of the philosophers. The social up- 
heavals of the late sixth century are, of course, reflected in 
Heraclitus’ conception of the universality of war and strife. 
But more important is the new idea of Justice in the cosmo- 
logies of Anaximander, Parmenides and Empedocles especi- 
ally. We have in most cases little reliable evidence concerning 
the precise political views of these philosophers: yet cach 
of them expresses some idea of a cosmic law, or justice, or 
contract, which is independent of the caprice of individuals. 
The key political image in the cosmologies of these philo- 
sophers is not that of the supreme rule of a despotic monarch 
(such as Zeus) whose power is based, in the last resort, on his 
superior force: it is, rather, that of an impersonal justice which 
regulates the relationships between equals. These relation- 
ships are governed not by the arbitrary decisions of a wilful 
ruler, but by immutable laws or contracts, the ‘ordering’ of 
Time in Anaximander, the ‘Justice’ of Parmenides, and the 
‘oath’ of Empedocles Fr. 30. It is not too much to say, then, 
that the developments that took place in the attitude towards 
justice and the rule of law in the period of the rise of the city- 
state were of cardinal importance in the development of 
cosmology itself (as opposed to cosmogony or theogony), for it 
was largely by means of the images of law and justice that the 
earlier Presocratic philosophers expressed the notion that the 
changes affecting the primary substances in the universe are 
regular and governed by rational principles. 

If the notion of the equal power and status of several 
cosmological factors is one that runs through the cosmologies 
of Anaximander, Parmenides and Empedocles, other philo- 
sophers, Anaxagoras, Diogenes of Apollonia! and most of all 


1 We know nothing at all of the political views of Diogenes of Apollonia and 
little for certain about those of Anaxagoras. Anaxagoras was, of course, closely 
associated with Pericles and is reported to have been his teacher (Isoc. xv 235; 
DK 59 A 15), but in most of the (usually apocryphal) stories which give us bio- 
graphical information concerning Anaxagoras he is represented as more inter- 
ested in the inquiry into the natural causes of phenomena than in politics (e.g. 
Plu. Pericles 6; DK A 16; and cf. Plato, Phdr. 269e f.; Arist. EN 1141b 3 ff.; EE 
1216a 10 ff.). 
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Plato himself, draw far more on monarchical or authoritarian 
images in their cosmologies. Superficially, at least, these 
images bear a closer resemblance to the traditional description 
of the role of Zeus in Homer and Hesiod. Yet the differences 
are obvious and fundamental. In the philosophers, the images 
of power and rule are applied not to a divine personage, but 
to reason itself, the rational principle which is at work in the 
world—in Anaxagoras to Mind which controls everything, 
including the rotation of the heavenly bodies, and in 
Diogenes to Air which is identified with the Intelligence 
without which (as he puts it in Fr. 3) summer and winter, 
day and night and everything else would not be disposed, as 
they now are, in the best possible way. And in Plato, too, the 
metaphors of controlling, ruling and administering are among 
those which he uses of the rational principle which is mani- 
fest in, for example, the revolutions of the heavenly bodies. 
The authoritarian metaphors of supreme power in these 
philosophers are quite different in tone from the Empedo- 
clean conception of a contract between equal cosmological 
factors, for example: yet they still serve to emphasise, from 
a different point of view and with different overtones, 
the elements of order and regularity in cosmological 
changes. 

Social and political images play a most important part in 
the development of early Greek cosmology, notably in con- 
nection with the expression of various ideas of cosmic order. 
But we must now consider how far we can determine the 
attitude of the philosophers themselves to what I have de- 
scribed as their social metaphors or images. When do Greek 
philosophers begin to acknowledge explicitly an element of 
transference in their application of social and political ideas 
in their cosmological doctrines? We may start with Plato, for 
whom alone we have fairly ample evidence. In several pas- 
sages, notably in the Gorgias and Laws x, Plato combats those 
who opposed vóuos and qUcis, man-made convention and 
nature, and stresses the connection between order in man 
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himself or in society, and order in the cosmos as a whole.! But 
this does not mean to say, of course, either that Plato simply 
confused the social and the cosmic order, or that he was 
unaware of the figurative element in the images he used in 
this context. On the contrary, the burden of his quarrel with 
the atheists in Laws x is not that they separate vóuos and 
pvois (for Plato tacitly acknowledges that these two spheres 
are distinct) but rather that they oppose them and wrongly 
hold that nature is without order and random (Tuy, 88g ab). 
Moreover, on several occasions he draws a general distinc- 
tion between an image or a myth (eikcov, pos) and a non- 
figurative account or a demonstration (Adyos, &Trodei€1s) and 
says that on certain subjects we must be content with the 
former,? and there can be no doubt that he was aware of 
using eikóves when he refers to the ‘king’ who ‘takes care of" 
the whole world, just as he is when he speaks of the Craftsman 
or the Father of all things. At the same time it is his firm con- 
viction that a cosmic order exists, even if we have to speak of 
it largely in images drawn from the human sphere. The pic- 
ture he presents is that the human order is part of the divine 
order, and dependent on it. On the one hand, then, his 
conception may be disünguished from a crude failure to 
differentiate at all between the realm of Society and the 
realm of Nature. On the other hand he also disagrees with 
those who contrasted vóuogs and quois in that he holds 
that the world is in a real sense a xóoyuos, a world-order. 
His language is ‘metaphorical’ in that he often consciously 
apples terms beyond their primary sphere of reference 
(human society), but for Plato clearly these metaphors 
are not empty figures of speech, for he believes that order 

1 E.g. Grg. 507€ f. where Socrates says that a man of unbridled licence can 
have no part in any community, and so cannot be beloved of the gods, and he 
goes on: ‘the wise men say, Callicles, that a sense of community and friendship 
and orderliness (koopórtns) and temperance and justice hold together the 
heaven and the earth and gods and men, and for this reason they call the whole 
a world-order...and not a disorder. . .*. 


2 E.g. R. 505a ff., 506d ff. ; Phdr. 946a; Lg. 897de. 
3 See further below, pp. 284 f., on Ti. 28c. 
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or justice in the human sphere is a fart of the wider, cosmic 
order. 

It is much more difficult to define the attitude of the Pre- 
socratics on this question. We have simply no other evidence 
of how Anaximander, for instance, may have otherwise 
expressed the conception of aggression and retribution for 
aggression which is conveyed in the ‘rather poetic terms’ of 
Fr. r.! Heraclitus, however, connects human laws and the 
‘one divine’ law in Fr. 114, and it is clearly not the case that 
Heraclitus simply confused human society and the cosmic 
order, even though he suggests, in that fragment, that human 
laws are in some way dependent on (he says ‘nourished by’, 
Tpégovroi) the one divine law. But when we turn to Empedo- 
cles we have for the first time some fairly definite evidence 
that he recognised his cosmological principles Love and Strife 
as abstractions, that is as generalisations, or rather one might 
almost say as extrapolations, from certain experience. Speak- 
ing of Love in Fr. 17 20 ff. he tells Pausanias: ‘contemplate 
her with your mind and do not sit gazing with your eyes; for 
she is acknowledged as inborn in the limbs of mortals, and by 
her they have a gentle disposition and achieve works of peace, 
calling her by the names of Joy and Aphrodite’. It is clear 
that for Empedocles Love is no mere metaphor, in that the 


1 [t is, however, worth mentioning that a little earlier than Anaximander 
Solon has two poems in which natural phenomena are used to illustrate social 
ones. In poem 1 D (13 B) the certainty and swiftness of the vengeance which 
Zeus takes on the unrighteous are compared with the sudden scattering of the 
clouds in spring by the winds, and in poem 10 D (9 B) he says: ‘from the cloud 
comes the might of snow and hail, and thunder comes from bright lightning, 
and from its great men ruin comes on a city. ..’. Both poems juxtapose natural, 
and social, causes and effects, and no doubt Zeus is thought of as, in some sense, 
responsible for both the natural and the moral order: yet we can hardly say that 
Solon confounds the two. On the contrary, if we ask why he refers to natural 
phenomena at all in these poems, it is presumably because unlike the moral 
order, where he explicitly acknowledges that the workings of Zeus are difficult 
to fathom (poem 1 63 ff. D), the sequence of events in natural causation is cer- 
tain and manifest to all. Earlier still in Greek literature the recognition of some 
distinction between the realm of Nature and the realm of human society can be 
traced in Hesiod, for example, who in the Works and Days (276 ff.) contrasts 
human beings, who possess vópos and 6{kn (‘law’ and ‘justice’), the gifts of Zeus, 
with fish and wild beasts and birds, who lack them. 
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sexual attraction of living creatures to one another in ordinary 
experience is not simply an analogue or model for, but an 
actual instance of, the force which he believes to be at work 
in the cosmos as a whole. But on the other hand he 
evidently acknowledges that to apply the term Love to the 
four roots requires, as it were, some explanation, as it involves 
using the term, if not in a new meaning, at least in a new 
context. 

Although the term eikov is used often enough in pre- 
Platonic literature in various senses (e.g. likeness or repre- 
sentation), it is doubtful whether any general distinction 
between the literal and the metaphorical use of a term was 
consciously and explicitly drawn before the fourth century. 
Nor should the divine ‘law’ of Heraclitus or the Love and 
Strife of Empedocles be understood simply as figures of 
speech. Yet Empedocles Fr. 17 is important because it sug- 
gests that already in the fifth century one philosopher, at 
least, recognised that his cosmological doctrines involved 
applying certain terms beyond their normal sphere of refer- 
ence. But a further feature of the role of social and political 
ideas in Empedocles’ cosmology should also be noted. The 
criticisms which Aristotle raised concerning his account of the 
change from the rule of Love to that of Strife are illuminat- 
ing. In Fr. 30 (as we saw) the relationship between Love and 
Strife is described very briefly as being governed by a ‘broad 
oath’, and when Aristotle quotes this fragment at Metaph. 
1000b 12 ff. he complains that Empedocles gave no reason 
for the change from the rule of the one to the rule of the 
other. Unless Aristotle's information is at fault, Empedocles? 
account of this problem seems to have amounted to no more 
than the suggestion of the social image of the oath or contract 
between the two equal cosmological forces. Now in Aristotle's 
view (and in our own too, no doubt) the image by itself is no 
explanation of the cosmological changes to which it refers. The 
fact is, however, that in the extant fragments of the Pre- 


1 On the biological associations of Empedocles’ Love, see below, pp. 242 f. 
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socratics we repeatedly find theories and accounts of natural 
phenomena which appear to consist of nothing but an image 
or a comparison (many more examples will be noted in later 
sections). This would surely suggest that as a whole the Pre- 
socratics simply did not anticipate the type of criticism which 
Aristotle directed, in this and other passages, against the 
images of Empedocles. To them it may have seemed ‘explana- 
tion’ enough of an obscure problem to suggest an image from 
more familiar experience, e.g. to represent cosmological 
changes in terms of a concrete social situation. We have no 
reason to believe that any of the Greek philosophers simply 
conflated Society and Nature, although many of the Pre- 
socratics, and Plato too, conceived the social order as part of 
a wider, cosmic order and described the latter in terms de- 
rived from the former. On the other hand it is often the case 
that the cosmological doctrines of the Presocratics appear to 
consist of nothing but a concrete image. So far as we know, it 
was Plato who first drew an explicit general distinction 
between an image and a demonstrative account, pointing out 
that the first falls short of the second, and as we shall see as we 
continue this study of their images and analogies, it is argu- 
able that the Presocratics not only did not formulate this 
distinction, but tended in practice rather to ignore it. 

We have traced the use of social and political images in the 
cosmological theories of the Presocratics and of Plato. The 
political metaphors which Plato used in this context, impor- 
tant though they are, are less striking, or at least less frequent, 
than either his biological or his technological images (which 
we shall be considering shortly). In Aristotle, political images 
have only a minor role in his cosmological doctrines, indeed 
they are hardly used at all, the most important exception 
being the last chapter of Metaphysics ^. There, when he con- 
siders the question of how the nature of the whole possesses 
the good (whether as something separate and independent, 
orin the arrangement of the parts) he uses first the illustration 


1 See further below, p. 403. 
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of the army (to suggest that the whole may possess the good 
in both the ways he mentions, 1075a 13) and then that of 
the household (to suggest that different objects share in order 
to different degrees, 1075a 19 ff.). And at the end of the same 
chapter there is the famous passage in which he rejects the 
notion of a plurality of first principles with the remark that 
‘things should not be badly governed’ (r&6£óvra ov BoUAeToi 
ToAiTeveoOa Kakóx) and he quotes Homer with approval: 
‘the rule of many is not good: let one rule’ (ovK &ya$6v 
ToAuKoipavin’ elg Koipavos ~oTw, 1076a 3 f.). Yet Aristotle's 
Prime Mover, while alive and divine, does not, like Reason 
or the best Soul in Plato, control or administer the whole 
cosmos, and it causes movement not as an efficient, but as a 
final cause, as the ‘object of desire’ (1072b 3 f.). 

But if political imagery declines in importance in Aristotle's 
cosmology, we should not leave this topic without noticing 
briefly that Greek causal theories as a whole (including that of 
Aristotle himself) are to some extent coloured by the social 
and political associations which certain key terms possess. 
The most obvious and important of these are Svvauis, aitiov 
and åpxń. Suvapis, it is true, refers originally either to 
political power or to physical force: but that it sometimes 
retains some of its political overtones when the medical 
writers, for example, use it of the effects of various substances 
on the living organism, can be seen from the way in which 
they combine Svvauis with such other terms as Suvéotns and 
Suvaotevw in which the political connotation clearly pre- 
dominates,! even though such overtones are less in evidence 
in Aristotle himself and the distinctively Aristotelian sense of 
Suvauis, ‘potentiality’ as opposed to ‘actuality’, is uncon- 
nected with the political sense of the term.? Then before 
aitia comes to be used generally in the sense of ‘cause’, it 
means responsibility or blame: and the meaning of Tò aitiov 


1 Besides the passages mentioned above, p. 216, n. 1, cf., for example, VM 
ch. 16, CMG 1,1 47 13; and Flat. ch. 15, CMG 1,1 101 19. 

? The history of the various uses of this term in early Greek thought was made 
the subject of a special study by Souilhé, and cf. also Jones, 2, pp. 93 ff. 
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is equivalent to ‘that which is responsible’. And this possible 
range of reference of the term otriov has some bearing on our 
understanding of such a passage as 7i. 28c, where having 
observed that everything that comes to be necessarily comes 
to be Um aitiou rivós, Plato follows this remark up by speak- 
ing in the next sentence of ‘the maker and father of the 
whole'.! But it is perhaps the term åpxń that provides the 
most interesting evidence of the political associations which 
Greek terms for causation may possess, and here some of the 
most striking examples come from Aristotle himself? &pxń 
means, of course, both ‘starting-point’ and ‘seat of authority’, 
among other things, and while Aristotle certainly distin- 
guishes these and other senses in his discussion of the term in 
Metaph. A 1, it is significant that he draws attention to the 
common factor in all the meanings of &pyni: “It is common to 
all épyat’, he says at 1013a 17 f., ‘that they are the first point 
from which a thing either is or comes to be or is known.... 
And so the nature of a thing (pUois) and the element (oTo1- 
Xeiov), thought (Sidvoia) and will (mpoaipsois), substance 
(oùcia) and the final cause (ot évexa), are all &pxń. More- 
over, it is apparent that some of Aristotle’s own ideas about 
‘principles’ are influenced by the connotation ‘seat of 
authority’ which the term åpxń may have. Thus when he 
refers to right, above and front as åpxai, he seems to have the 
notion of authority in mind as well as that of origin (we may 
recall that in this context the &py7 is said to be honourable, 
IA 706b 12 f., see above, pp. 52 f.). And when he says that 
the heart is the å&pxń of the animal’s growth or nature (e.g. 


1 Cf, also PAlb. 26e-27a. Both passages are further discussed below, p. 282. 

2 Whether Anaximander already used the term åpxń of the Boundless (as some 
have held on the basis of certain passages in Simplicius, somc of which derive 
from Theophrastus, especially in Ph. 150 23 f. and 24 15 f.) is disputed (see KR, 
pp. 107 f. and contrast HGP, 1, p. 77 and n. 4). It is certainly rather surprising, 
in view of the expression tas tr’ aùtõv koAouyévas åpxás (‘what they call the prin- 
ciples’) which Aristotle uses when referring to his predecessors at Ph. 188b 28, 
that the term &pyf is found so rarely in the extant fragments of the Presocratics: 
indeed if we exclude the probably spurious fragments of Philolaus, it is found 
hardly at all except in the purely temporal or local sense ‘beginning’ (but cf. 
Diogenes Fr. 1). 
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GA 738b 16f.), the sense ‘seat of control’ is again present 
along with the sense ‘origin’ (of life and movement). At GA 
740a 7 ff., for example, he says that there must be an å&åpxń in 
the body from which all the subsequent arrangement 
(Siaxdopnors) of the body is derived, and at PA 670a 24 ff. he 
says that the heart must be well protected, saying that it is ‘as 
it were the acropolis’ of the body. Finally in a more general 
cosmological context there is the passage we have already 
noted from Metaph. A (1076a 3 f£) where he passes from 
saying that there should not be many ópyxaí, to saying that 
‘things should not be badly governed’, where again the 
double sense of &py1 is in evidence. It is important to 
emphasise that we cannot simply say that Aristotle failed to 
detect the ambiguity of this term, for as we have seen he 
explicitly distinguished the different senses of &pxń in 
Metaph. A 1. But it is particularly interesting that while he 
successfully isolates the different meanings which &4pyn may 
have, his view is not that the term is in any way equivocal, but 
rather that it is appropriate for the same term to have a range of 
reference extending from ‘seat of authority’ to ‘origin’, and 
that the analogy between these different senses is a valid and 
a fruitful one. 


VITALIST NOTIONS: THE COSMOS AS 
A LIVING ORGANISM 


Many natural objects and phenomena are, on occasions, 
described in early Greek literature as though they were in 
some sense alive and had wills of their own—though this need 
not imply that the objects in question were invariably con- 
ceived as living beings. Furthermore, accounts of the origins 
of things were sometimes given in terms of their birth and 
reproduction, the most notable example being the vast genea- 
logy of deities, natural phenomena, moral qualities, types of 
social behaviour and so on in Hesiod’s Theogony. In the 
philosophers, what we find is not mythological theogonies (if 
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we exclude Pherecydes of Syros), but a series of rationalistic 
cosmogonies, in which the origins of things and their inter- 
relations are explained in biological or vitalist terms. 'Two 
themes which recur in Greek philosophy from the Pre- 
socratic period onwards are the notion that the primary sub- 
stance of things is in some sense instinct with life, and the idea 
that the world as a whole is (or at least is like) a living organ- 
ism. First we must consider in what form these beliefs were 
held by different thinkers at different periods in the early 
history of Greek cosmological speculation. And then we 
should also examine how the use of vitalist conceptions in- 
fluenced the development of different branches of Greek 
speculative thought, how the development of cosmological 
and physical theories was both served, and hindered, in dif- 
ferent ways, by the assumption that the primary stuff of 
things, or the world as a whole, is instinct with life. 

Our information concerning the Milesians is notoriously 
fragmentary,! and yet it is fairly certain that each of them 
held that the primary substance of things is alive and divine.? 
We are told by Aristotle (Ph. 203b 13 ff.; DK 12 A 15) that 
Anaximander believed the Boundless to be ‘immortal’ and 
‘indestructible’. And Aetius (1 7 13; DK 13 A 10) reports 
that Anaximenes held that Air is divine. Two beliefs which 
are attributed to Thales by Aristotle should be considered in 
this context, though in both cases their interpretation is rather 
obscure. These are (1) that ‘all things are full of gods’ (de An. 
411a8; DK 11 A 22) and (2) that the magnet possesses ‘soul’, 
that is life (de An. 405a 19 ff.; DK :zbid.). It is not immedi- 
ately apparent whether in attributing life to the magnet 
Thales took it to be typical of other objects (and inferred that 
they too are alive) or whether he saw in the magnet some- 
thing of a special case (are other things also alive which do not 
have the power of attracting objects which is possessed by the 

1 D. R. Dicks's assessment of the evidence for Thales seems, however, exces- 


sively sceptical: contrast KR, pp. 87 ff. and HGP, 1, pp. 54 ff. 
2 Besides the account in Jaeger, 2, ch. 2, see also especially HGP, 1, pp. 63 f. 
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magnet, or amber when rubbed?).! But that the former view 
is more likely seems clear from the first dictum, ‘all things are 
full of gods’, although this dictum in turn is open to slightly 
different interpretations. As KR (pp. 96f.)? have pointed out, 
‘full’? may mean either ‘absolutely filled out by’ or ‘contain- 
ing a great number of’. If the latter sense is perhaps the more 
probable one, Thales’ conception may not have been very 
different from what appears to have been the common pre- 
philosophical Greek view. The importance of his dicta is, 
nevertheless, undeniable. First, if many pre-philosophical 
texts imply a belief that certain things (including many we 
should class as inanimate) are alive, Thales may well have 
been the first Greek thinker to state this idea in a general form 
(‘all things are full of gods’). And secondly, and more impor- 
tant, his observation concerning the magnet suggests that he 
had begun to rationalise the grounds on which this belief was 
based, associating life, in this instance, with the power to 
cause movement.® 

Whether Thales conceived the world as a whole as a single 
living organism is doubtful, but there is good evidence that 
both Anaximander and Anaximenes held some such belief. 
Anaximander’s theory of the evolution of the world from the 
Boundless is reported in pseudo-Plutarch, Strom. 2 (DK 12 
A 10), an account which contains, among other things, an 

1 Thus Burnet, 5, p. 50, suggested that ‘to say the magnet and amber are alive 
is to imply, if anything, that other things are not’. But Burnet rejected—to my 
mind unnecessarily—the attribution of the other belief, that ‘all things are full 
of gods’, to Thales. Contrast HGP, 1, p. 66, n. 1. 

2 KR suggest a third possible meaning for the dictum, that the world is a 
single living organism: but while several of the earlier Presocratics seem to have 
conceived the world as such, this seems a less likely interpretation of the dictum 
that ‘all things are full of gods’ (gods being in the plural). It is true that there is 
another version of the dictum, that all things are ‘full of soul’, but when 
Aristotle cites the dictum in this form at GA 762a 21 he makes no mention of 


Thales, and we should regard the de Anima version as a more accurate report of 
his belief. 

3 It should also be noted that according to Aristotle (Afetaph. 983b 18 ff.) the 
main reasons that led ‘Thales to choose water as the primary substance were that 
nourishment is moist, that vital heat is connected with moisture, and that seeds 
are moist: for Aristotle, as Guthrie puts it, HGP, 1, p.61, ‘the most likely thoughts 
to have been in Thales’s mind are those which link water with the idea of life’. 
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interesting comparison with the growth of bark round a tree 
which may well have been original, and which was (I believe) 
intended to illustrate several features of his quite complex 
cosmological system.! But whatever the precise significance 
of the comparison with the tree, the report refers to a separat- 
ing off of To êk ToU didiou yóvipov 9epuoU Te kal wuxpod, i.e. 
of ‘that which is productive—or germinative—from the 
eternal, of hot and cold’, and it also speaks of a ball of flame 
‘growing round’ (mepigufjvoi) a central core, and it seems 
clear from this that Anaximander thought of the evolution of 
the world as the growth of a living being. Not only is the 
Boundless itself ‘immortal’, but Anaximander’s whole 
account of the generation of the world was evidently based on 
the assumption that the world as a whole is instinct with life. 

Then Anaximenes may have been the first philosopher to 
draw an explicit comparison between the world as a whole 
and man in particular. Aetius (1 3 4; DK 13 B 2) reports 
his doctrine as follows, ofov fj wuxn, pnoiv, fj tuerépa &rp 
oUca ocuykparei UGS, Kai ÓAov TOV KÓopov TrveUga Kal ANP 
Tepi£xei,? although both the language and the content of this 
‘fragment’ have been severely criticised.” Anaximenes is 
hardly likely to have used the term ovykpateiv, and Kooyos 
used of the ‘world-order’ may also be anachronistic.* But 
however much the original conception may have been re- 
worded, it seems clear that Aetius attributes to Anaximenes 
some comparison between the breath-soul in man and air in 
the world. To this it has been objected that such an explicit 
comparison between microcosm and macrocosm cannot be 
paralleled in Greek literature before the second half of the 

1 This comparison is considered in detail below, pp. 309 ff. 

2 * Just as our soul, he says, being air, holds us together, so does wind or air 
enclose the whole world.’ 

3 The case against the fragment has been put most forcefully by Reinhardt, 1, 
p. 175, 2, pp. 209 ff., but many scholars accept at least its general contents. KR, 
p- 159, put it that ‘the degree of re-wording. . . probably is not very great’, and 


Guthrie, HGP, 1, p. 131, says that ‘the sentence faithfully communicates 


[Anaximenes'] doctrine’. 
4 But KR (p. 159) suggest that tov kócuov in Aetius could have replaced e.g. 


&ravra, ‘all things’. 
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fifth century (e.g. in the Hippocratic treatise On the Nature of 
Man). Yet the extant evidence for earlier periods is so poor 
that this argument loses some of its force. Tojudge from what 
we know of the doctrines of the earlier Milesians, there is 
nothing implausible in suggesting that Anaximenes thought 
of ‘the world’ as alive either in the sense that it is peopled with 
living beings (cf. Thales), or in the sense that the world as a 
whole is a living creature (cf. Anaximander’s conception of its 
evolution). It seems quite possible that Anaximenes chose to 
illustrate some aspect or aspects of the role of his primary 
substance Air in the world by referring to the role of breath in 
man. But ifso, it is surely quite improbable that the point of 
this comparison was simply that air surrounds things in a 
purely local sense. There seems little reason to doubt that he 
thought of air as a vital principle in the sense that it animates 
all things (whether or not he had any clear conception of the 
world as a single organic whole animated by air) or that he 
found an example of 1ts operation in man. 

The evidence for Heraclitus is more certainly authentic, 
but once again the problem of interpretation is a delicate one. 
In Fr. 30 he calls this kéopos, i.e. the world-order itself, an 
ever-living fire (Up &eí2o0v) which * kindles in measures and 
goes out in measures'. Fire is not only eternal, but also, it 
seems, in some sense alive. That ‘ever-living’ is not merely a 
poetic equivalent for ‘everlasting’ is obvious if we reflect that 
Heraclitus believed that fire is the substance of which our 
own souls are composed.! But if the world-order is thought of 
as a living fire, the changes which affect fire and other sub- 
stances are also sometimes described in terms derived from 
the sphere of living things. In Fr. 36,? for instance, he says: 
‘For souls, it is death to become water; for water, it is death to 


1 Besides Fr. 36 which I deal with in my text, there are other fragments which 
indicate that Heraclitus believed that character and intelligence depend on the 
quality of the fire of which our souls are composed, e.g. Frr. 117 and 118. 

2 Cf. the use of the terms fjv, 9varos and yéveois in the three passages col- 
lected in DK as ‘Fr.’ 76 (though I agree with Kirk, 1, pp. 341 ff., contra Kahn, 


p- 152, n. 1, and HGP, 1, p. 453, n. 2, that the reference to dip in these texts is 
probably incorrect). 
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become earth; out of earth, water comes to be; and out of 
water, soul.’ As Kirk (1, pp. 340 ff.), for example, has sug- 
gested, the comparison between this fragment and Fr. 31 
which describes an interchange between fire, sea and earth, 
makes it extremely likely that ‘soul’ in Fr. 36 stands for fire or 
an aspect of fire. But if Heraclitus may mean fire in Fr. 36, the 
term he uses is not Up, but yuxń, which refers primarily to 
the life-force of living things. He evidently saw no anomaly 
in referring to the soul-stuff alongside earth and water in a 
single cycle of changes involving both what we should call 
‘animate’ and what we should call ‘inanimate’ objects. 
Moreover, he uses the same terminology of each ofthe changes 
to which he refers. The first time that the word @dvatos is 
used, with reference to ‘souls’, some of its literal sense ‘death’ 
is clearly retained, but then Heraclitus also describes the 
transformation of water into earth as the ‘death’ of the 
former, using the same term 9&varos. Again we should prob- 
ably translate the term yivetai, used with the subject ‘water’, 
simply ‘comes to be’, but when the same verb is supplied in 
the last clause of the fragment, where the subject is yuyn, it 
may well preserve some of the original sense ‘to be born’. Yet 
if we attempted to press the distinction between the different 
uses of 9ávarros and yevéoda here, we should be in danger of 
misrepresenting Heraclitus’ thought, for where we tend to 
require ‘animate’ and ‘inanimate’ to be kept carefully dis- 
tinct, Heraclitus’ language, in this fragment, seems rather to 
emphasise the essential continuity of the changes affecting 
fire/soul, water and earth (not that it follows, of course, that 
he drew no distinction at all between the living and the non- 
living). It is clear that Heraclitus conceived the primary 
substance Fire as instinct with life, indeed to be the stuff of 
our own souls: but Fr. 36 also provides good evidence that for 
him both fire and its (apparently inanimate) transformations, 
water and earth, form a single unbroken continuum. 

The next evidence we should consider is that for the early 
Pythagoreans, for although authentic fragments are lacking, 
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it is clear from our secondary sources that vitalist notions 
played an important part in several of their cosmological 
doctrines. At Metaph. 1091a 15 ff. Aristotle criticises Pytha- 
gorean cosmogonical theories: ‘for they clearly say that when 
the one was composed, whether out of planes, or out of 
surface, or out of seed, or out of things they are unable to 
describe, the nearest part of the Unlimited immediately 
began to be drawn in and limited by the Limit'. It is 
generally agreed that some of the ideas mentioned here are 
genuine Pythagorean doctrines, and this has been thought 
particularly likely of the theory that the original ‘one’ was 
made out of seed! (although Aristotle himself did not know 
how this was meant to take place). And then the second 
stage of cosmogony, the ‘drawing in’ of the Unlimited by the 
Limit, was sometimes described in a further vitalist image, 
namely as an 'inhalation ?—the picture being that of a new- 
born animal starting to draw breath. We cannot date either 
the seed or the inhalation doctrines, let alone assign them to 
any particular Pythagorean authors, but it has been sug- 
gested, with some plausibility, that such ideas are likely to 
belong to a quite early stage in the development of Pytha- 
gorean theories, that is to say before Parmenides. Fragmen- 
tary though our evidence is, it is fairly clear that at one stage 
the Pythagoreans too, like Anaximander and perhaps also 
Anaximenes, assumed that the world as a whole 1s alive and 
described its origin and development partly in terms of those 
of a living organism. 

In spite of the difficulties and uncertainties that face us in 
commenting on the theories of the earliest Presocratic 

1 E.g. Cornford, 8, p. 19; KR, p. 251. 

2 See Arist. Ph. 213 b 22 fF. (the text and interpretation of this passage are fully 
discussed in KR, pp. 252f.); Stob. Ecl. 1 181c (DK 58B 30 quoting Aristotle’s lost 
work on the Pythagoreans) ; Simp. in Ph. 651 26 ff.; and Aet. 1g 1. It should be 
mentioned that Philolaus’ embryological theory is roughly parallel to the cosmo- 
logical doctrine of the drawing in of the Unlimited by the Limit: according to 
Anon. Lond. xvni 8 ff. he held that our bodies are originally composed of the 


hot alone, but that on birth we draw in the outside air which is cold (cf. KR, 
pp. 312 £.; HGP, 1, pp. 278 f.). 
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philosophers, it is apparent that the cosmological doctrines of 
each of the three Milesians, of Heraclitus, and of some, at 
least, of the Pythagoreans are permeated by vitalist concep- 
tions. Probably all the earlier Presocratic philosophers held 
that the primary substance of which other things are com- 
posed, or from which they originate, is instinct with life (the 
evidence is particularly clear in the case of Anaximander’s 
Boundless, Anaximenes’ Air and Heraclitus’ Fire, although in 
many respects the conceptions that these philosophers had of 
the roles of these substances are, of course, quite different). 
And then several of them represented the world itself, either 
in its growth and development, or in its present differentiated 
state, as a living being (Anaximander and some of the Pytha- 
goreans, and perhaps also Anaximenes, pictured the world as 
such, though again their theories differ very considerably in 
other respects). But at this point we should raise two admit- 
tedly rather obscure questions: how far do the vitalist notions 
which we have considered simply reflect certain unquestioned 
assumptions common to all thinkers at this period? And how 
far, in particular, did the earlier Presocratics recognise any 
disünction between the animate and the inanimate sphere? 
To take the second question first, it is evident that Thales 
ascribed life to some objects which we consider inanimate, 
such as the magnet. But what is not at all certain is whether 
Thales extended this doctrine to include everything in the 
inanimate sphere (as we call it) without exception. Aristotle 
tentatively suggests that he believed that soul is ‘mixed’ in 
the whole universe,! but did Thales hold that soul is present 
in every single object, or merely that soul pervades the whole? 
He is certainly said to have held that 'all things are full of 
gods’, but as we noted, ‘full’ here may have meant no more 
than ‘peopled by’ (and he would surely have stopped short of 


1 See de An. 411a 7 f. (‘some thinkers hold that soul is mixed in the whole 
universe and it is for this reason, perhaps, that Thales too thought that all things 
are full of gods?). Aristotle and Hippias are, however, interpreted at D.L. 1 24 as 
ascribing to Thales the general belief that inanimate things (as well as living 
beings) partake of soul. 
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the paradox of attributing life-soul to the dead bodies of 
animals and plants, at least). The evidence available to us is 
hardly such that we can settle this question definitively so far 
as Thales is concerned (and it may be, of course, that his own 
ideas on this subject were as vague as our reports concerning 
them seem ambiguous), but not long after Thales there 
appears to be at least an implicit recognition of the distinc- 
tion between the living and the non-living in the Pythagorean 
doctrine of the transmigration of souls (which goes back to 
Pythagoras himself), for while this doctrine is applied to 
members of both the animal and the vegetable kingdoms,! 
there is no evidence that it was ever applied to other things. 
Thales’ category of what is alive was evidently wider than 
ours, and all the earliest Presocratics probably held that the 
primary stuff of things is alive and divine: but it may be 
doubted whether for Thales or for any other philosopher the 
category of what is alive was all-inclusive, and in the case of 
the Pythagoreans, at least, there is some evidence to the con- 
trary, in the distinction we can observe between the objects to 
which the doctrine of the transmigration of souls applied, and 
those to which it did not apply.? 

Our evidence suggests that the doctrine that the primary 
substance of things is instinct with life was common ground 
to the three Milesians, to Heraclitus and to some, at least, of 
the Pythagoreans. On the other hand it is obvious enough 
that different philosophers proposed different, and sometimes 
quite elaborate, versions of the doctrine that the world is a 
living being. Anaximander apparently used not only some 
idea of a ‘germ’ of hot and cold, but also a comparison with 


1 See, for example, Empedocles Fr. 117, where he says that he has been a boy, 
a girl, a bush, a bird and a fish. The Pythagorean doctrine reported, for example, 
by Porphyry, VP 19, DK 14 A 8a, that ‘all living things’ (távra Tà ywóusva 
Épyuxa) ‘must be considered akin’, might also be taken to imply a distinction 
between living and lifeless things. 

2 The term &yuxos appears already in the seventh-century poet Archilochus 
(104 D), where, however, it is not used to refer to objects which are by nature 
‘inanimate’, but in the sense ‘faint’ (the poet describes himself as &yuyos móc, 
“swooning with desire’). 
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the growth of a tree, in his quite complex account of the 
evolution of the world. Anaximenes referred, it seems, to 
man's breath-soul to illustrate some aspect of the role of Air 
in the world at large. The Pythagoreans thought that the 
Unlimited was drawn into the Limit by a process which they 
imagined as an ‘inhalation’. Granted, then, that each of these 
philosophers assumed that the primary stuff is in some sense 
alive, we should not underestimate the original cosmological 
speculations which their vitalist notions incorporate, for in 
their attempts to give an account of the development of the 
world or its present state they clearly showed considerable 
ingenuity in proposing variations (as it were) on the theme of 
the world-living-organism. 

Before Parmenides, philosophers had assumed the reality of 
physical change without question, but one of Parmenides' 
contributions to the development of Greek thought was to 
raise the problem of how anything can be said to come to be 
or change at all. In Fr. 8 38 ff. he rejects the common-sense 
notions of  coming-to-be and perishing, being and not-being, 
change of place and alteration of bright colour’, and as one 
might expect in view of the frequency of vitalist notions in 
earlier cosmologies, there are several passages where 
Parmenides attack seems specifically directed against the 
supposition that the world may 'grow' or evolve as a living 
organism. In Fr. 8 3 ff. he says that *what is' is ungenerated, 
and then asks (6 £.), tiva yap yévvav Sigijoeat avtot; | Ti 
T'ÓOev avEndév;! and at gf. he asks again, ví © &v piv kal 
x p£&os Opoev | VoTepov À 1rpóo9ev, TOU UNSevos &p&&usvov, pUv;? 
Both Empedocles? and Anaxagoras* followed Parmenides 


1 *For what birth will you seek for it? How and whence did it increase?’ 

2 ‘And what need would have moved it to grow, starting from nothing, later 
rather than sooner?’ 

3 In Fr. 8 Empedocles says there is no 9vo1s of mortal things (i.e. ‘birth’ 
rather than, as Burnet translated, 3, p. 205 and n. 4, ‘substance’) but only the 
mixture and separation of things which had been mixed. In Fr. 9 he says that he 
uses such terms as yevéc9o1 in the conventional manner, and indecd we find that 
yevíc0on, give, qUec9o: and so on are frequently used of what is described 
more correctly as the mixing or separating of the elements (e.g. Fr. 17 2 ff., Fr. 
26 2 ff. and 7 f£). & Je. war. 
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in rejecting the idea that a thing may come to be from 
what is not, though both these philosophers reintroduced the 
notion of physical change, interpreted now as the mixture 
and separation of existing things. Yet while many of the key 
ideas in post-Parmenidean cosmological systems have no 
specific connection with living things or with organic change, 
a limited, but by no means unimportant, use of vitalist con- 
ceptions does continue. Two ideas which are worth consider- 
ing especially are (1) the use of the model of sexual attraction 
to describe the coming-together of different substances, and 
(2) the notion that the particles of substances consist of, or 
contain, ‘seeds’. 

(1) Fr. 13 of Parmenides Way of Seeming refers very briefly 
to Eros as ‘the very first of the gods’, but if Eros was un- 
doubtedly responsible for bringing together male and female, 
we do not know precisely to what extent Parmenides may 
have used this principle to account for the uniting of other 
pairs of opposites (and in particular of the primary cosmo- 
logical substances Light and Night themselves).! The nature 
and role of Love in Empedocles! cosmological theory are more 
certain. In an important passage which we have noted before 
(Fr. 17 21 ff.), Empedocles says that Love is ‘acknowledged 
as being inborn in the limbs of mortals, and by her they have 
a gentle disposition and achieve works of peace, calling her by 
the names of Joy and Aphrodite’. Empedocles Qia is, then, 
love in both its psychological and its biological aspects, both 
the spirit of friendliness, and the force of sexual attraction, 
and sexual imagery reappears in references to the roots ‘being 
desired’ by one another.? As desire joins the two sexes (Fr. 
64) so it unites the different elements in the world atlarge. It 

1 Arist. Metaph. 994b 23 ff., however, grouped Parmenides’ Eros with the 
Eros in Hesiod's 7 heogony (where it is mentioned third in order of generation, 
after ‘chaos’ and earth, Th. 120) and saw both figures as rudimentary efficient 
causes. It is also worth noting that some of the terms which Parmenides uses 
elsewhere in the Way of Seeming may perhaps retain certain biological overtones, 
e.g. Uva: (lit. ‘grow’, used of the heavens in Fr. 10 6, cf. puots in vv. 1 and 5, and 


£pu and vpogévra in Fr. 19). 
2 E.g. woéeita, Fr. 21 8, and éovepkroi, Fr. 22 5. 
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is clear that Empedocles! cosmological principle, the force 
which unites the four roots, is both modelled on, and indeed 
exemplified in, the biological attraction of the sexes, but it is 
also apparent, as we noted before, that Empedocles himself 
recognized his QiAÍa as an abstraction: as he puts it, ‘contem- 
plate her with your mind, and do not sit gazing with your 
eyes (Dr, 17 2i) 

(2) Of all the problems raised by the interpretation of the 
fragments of the Presocratic philosophers, perhaps none has 
been so much disputed as the physical theory of Anaxagoras.! 
The aspect of this theory which concerns us here is his con- 
ception of ‘seeds’, which most modern commentators have 
agreed has an important part in his physical doctrine, al- 
though there are wide differences of opinion on what pre- 
cisely that part is. 

Most of the Presocratics derived what we call ‘organic’ 
substances from what we should consider ‘inorganic’ ele- 
ments. Empedocles, especially, specifies the proportions of 
the roots, earth, air, fire and water, which go to make up 
certain such substances, that is bone, flesh and blood (Frr. 96 
and 98). Anaxagoras himself, like Empedocles, accepted the 
Parmenidean dictum that ‘nothing can come to be from 
nothing’. Fr. 17 of Anaxagoras makes a point similar to that 
of Frr. 8 and 9 of Empedocles, and all three echo Parmenides’ 
Fr. 8 38 ff. But when Anaxagoras says that ‘the Greeks 
wrongly recognise coming-to-be and passing-away. For no- 
thing comes into being nor passes away, but is rather mixed 
and separated from existing things’, his notion of what 
‘existing things’ are is very different from that of Empedocles. 
The differences between the two theories stem in part, at least, 
from Anaxagoras’ interest in the problems of growth and 
nutrition, and in particular in the ‘coming-to-be’ of organic 
substances (as we should call them). In the important, 

1 With the account in KR, pp. 367 fL, 375 ff, cf. the sometimes widely 


divergent interpretations of Bailey, Appendix 1, pp. 537 ff.; Burnet, 3, pp. 
261 ff.; Cornford, 4; Peck, 1; and Vlastos, 3, especially. 
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though probably re-worded, Fr. 10, he asks the crucial ques- 
tion: ‘How could hair come to be from not-hair, or flesh from 
not-flesh?’ The implication is that ‘hair’, ‘flesh’, and so on 
must exist already in some form in our food. By the same 
argument, clearly, wood, leaves, the different sorts of fruits 
and so on must pre-exist in the earth and water which are the 
nourishment of plants. Indeed Anaxagoras states this doc- 
trine in the most general form: ‘in everything there is a portion 
of everything’. Then because at no stage can hair, for example, 
come to be from not-hair, it is obvious that hair must have 
existed from the beginning, that is in the original mixture of 
all things (and again the same applies, of course, to flesh, 
bark, leaves and the rest). In the original state of the uni- 
verse, ‘all things were together’ (Frr. 1, 4 and 6): to begin 
with, none of these things was manifest because of their small- 
ness (Fr. 1), but as the process of separating off and mixing 
progressed,? recognisable things appeared, each thing being 
‘most plainly those things of which it contains the most’.? 
So much is tolerably clear from some of the main fragments 
of Anaxagoras. But we have yet to consider his references to 
the ‘seeds’. At the end of Fr. 4 he describes the original 
mixture: ‘Before these things were separated off, when all 
things were together, no colour, even, was manifest. For the 
mixture of all things prevented it, of the wet and the dry and 
the hot and the cold and the bright and the dark, and of much 


1 Several commentators have attempted, in one way or another, to restrict 
the scope of Anaxagoras’ repeated statement that ‘in everything there is a por- 
tion of everything (except Mind)’ (Frr. 6, 11 and 12). Burnet wanted this to 
mean that everything contains a portion of the opposites (alone), and Cornford 
denied that corn, e.g., would have particles of silver or rubies. But KR (p. 376) 
and Vlastos (3, p. 33) are surely right to insist that Anaxagoras’ statement means 
what it says and is intended to apply to every single thing without exception. 

2 Examples of the process of separating off are found in Frr. 15 and 16. This 
process, as Anaxagoras several times insists, is never complete: Fr. 8 says that 
hot and cold are not cut off from one another ‘with an axe’, Fr. 12 says that 
‘nothing is completely separated off nor divided one from another except Mind’, 
and cf. Fr. 6. 

3 See the end of Fr. 12, and cf. also Arist. Ph. 1876 4 ff. and Simp. in Ph. 27 
5 ff. (“what appears as gold is that in which there is much gold, although all 
things are in it’). 
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earth that was in it, and of seeds infinite in number and in no 
way like each other. For neither is any of the other things like 
any other.' The earlier part of the same fragment also refers 
to the seeds, this time to their presence in all the things that 
are *combining togcther': *we must suppose that there are 
many things of all sorts in all the things that are combining 
together and seeds of all things with all sorts of forms and 
colours and tastes’. The first problem which these passages 
present is the denotation of the term ‘seeds’. Organic natural 
substances, such as hair or bark, must certainly be included 
and Aristotle, at any rate, evidently took it that the denota- 
tion of Anaxagoras’ term ‘seeds’ corresponded to what he 
himself called ‘homogeneous substances’ (rà óuoiopepÃ), 
including such inorganic natural substances as gold, iron or 
stones.! Collectively the seeds seem to represent all the natural 
substances, including both organic and inorganic kinds (and 
possibly not only such substances as gold or stones, but also 
two at least of what were for Aristotle the ‘simple bodies’, 
namely earth and water).? But still this leaves the problem of 


1 E.g. Cael. 302a 31 f. Peck (1, pp. 28 ff.), however, argues, mainly from Fr. 16, 
that for Anaxagoras stones are nof to be included among the elemental sub- 
stances. But I do not think it is necessary to suppose that the ‘separating off? 
of stones from earth was, for Anaxagoras, any different from that of hair from 
wheat (say) or of leaves from earth or water (onthe question ofthe status of earth 
and water, see note 2 below). Might not Anaxagoras have asked, on the analogy 
of Fr. 10, ‘how could stones come to be from not-stones?’ and then have infer- 
red that stones must pre-exist in earth, just as hair must pre-exist in our food 
although we cannot see it? And the unqualified statement that ‘all things were 
together’ (Fr. 1) creates a presumption that he did so reason, and that he 
thought that stones too (like hair and flesh) must be present in the original 
mixture. 

2 This is, however, conirary to the testimony of Aristotle. Yet Aristotle may 
perhaps have slightly distorted Anaxagoras’ theory at this point in making it out 
as the opposite of Empedocles (Cael. 302a 28 ff.; GC 314a 24 ff.). For Anaxa- 
goras, the Empedoclean elements are certainly composite (though they are 
elemental in the sense ‘primordial’). But so too, surely, are all the other sub- 
stances that Aristotle classified as ‘homogeneous’. Earth and water are not, it 
seems, any more composite than hair or wheat: at least there is nothing to sug- 
gest that a lump of earth, for example, is analysable into other substances 
without remainder. But if this 1s the case, there seems no conclusive reason to 
confine the term omépua to such substances as gold or hair, to the exclusion of 
earth and water. True, earth is mentioned separately in Fr. 4 (although it is not 
impossible that it is given as an instance of a seed in that passage) but in Fr. 16, 
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how each individual seed is imagined, whether (1) as a single 
natural substance, e.g. hair or gold, and that alone, or (2) as an 
agglomerate of every kind of substance, but with a single kind 
predominating in it and giving it its character, or (3) as like 
the seed of an animal or plant, a germ which contains a 
variety of substances (flesh, hair, blood) each of which gradu- 
ally manifests itself as the organism develops. 

Now Aristotle often refers to the homogeneous substances, 
whether alone or together with the opposites, as the 'ele- 
ments’ of Anaxagoras (e.g. Cael. 302a 31 f.), but although 
the seeds were certainly elemental in the sense ' primordial" 
(they were present in the original mixture) it is highly un- 
likely that they were elemental in the sense of ‘simple’ (that is, 
pure substances). In several passages (Frr. 6, 8, 11, 12) 
Anaxagoras says that nothing, except Mind, is completely 
separate, and while the term poïpa may perhaps be used of 
simple portions of substances (portions which never exist 
independently, however) the term otrépuc does not appear to 
have been used either as a synonym for poïpa or for the uoipai 
of natural substances.! The first alternative, that a seed is a 
pure natural substance, may in all probability be dismissed. 
But did Anaxagoras believe that each seed is the nucleus of a 
particular substance (e.g. wood or gold) or that each seed 
developed into a variety of substances (as the apparently 
homogeneous seed of a tree becomes wood, leaves, fruit, 
etc.)?? The latter interpretation preserves the literal, bio- 
logical sense of seed, but if (as seems to have been the case) 
Anaxagoras’ seeds refer also to inorganic natural substances, 
it is difficult to imagine how a single seed could be thought of 


at any rate, no distinction is drawn between earth and water and stones. See 
further Vlastos, 3, pp. 56 f. and contrast KR, pp. 382 ff. 

1 According to the first part of Fr. 4, the seeds are not of all sorts of forms and 
colours and tastes, they haze these: as KR (p. 380) point out, then, some at least 
of the opposites (e.g. bright and dark) are actually ingredients in the seeds. 

2 Our source for Fr. 10 says that Anaxagoras did, in fact, believe that the 
human seed (the term is yov in our text) contains all the different parts of man, 
hair, nails, veins, etc., although they are not visible because of the smallness of 
their parts (Sià pupouépeav). But what is not clear is whether Anaxagoras 
would have considered the human seed as one, or many, ontppara. 
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as the source of a variety of inorganic substances (gold and 
iron and stones, for example) in the way in which the seed of a 
tree is the source of several organic ones. It seems more likely 
that each seed was the nucleus, as it were, of a single sub- 
stance (though it contains a portion of every other kind). 
Flesh in our body grows by the addition of ‘seeds’ of flesh 
which we cannot see, but whose presence we infer, in our 
food (and in the sequence of changes described in Fr. 16 we 
might say, perhaps, that what is separated off from earth, 
when stones become distinct, is the ‘seeds’ of stones). But if 
the term ‘seeds’ itself suggests things which grow and 
increase, it also suggests particles which to begin with have 
few distinct characteristics, but which later give rise to sub- 
stances with far more definite and diverse properties, and this 
too may be relevant to Anaxagoras’ conception. We may note 
that on both occasions when he refers to seeds, their existence 
is inferred: the words yen Soxeiv éveivoa occur both at the 
beginning and at the end of Fr. 4. Although they have all 
sorts of colours, etc., the seeds are not distinct either in the 
original mixture (where ‘no colour, even, was manifest’) or 
in ‘all the things that are combining together’. Even if each 
of Anaxagoras’ seeds did not (probably) develop into several 
substances, the term ‘seeds’ seems apposite to his theory first 
in that it conveys the idea of nuclei which have a potentiality 
for growth, and secondly in that it suggests how a substance 
may exist in the form of small particles in which its distinctive 
characteristics are not (as yet) manifest. In spite of the prob- 
lems of interpretation which Anaxagoras’ theory presents, the 
doctrine of seeds seems to be an important instance of the 
deliberate application and adaptation of a biological model 
to a general physical theory. 

Like Anaxagoras, and conceivably under his direct 
influence, the Atomists appear to have used an image of 
seeds, or rather of a ‘seed-mixture’, in connection with the 
primary substance, the atoms themselves, although here our 
evidence comes entirely from indirect reports. Aristotle, at 
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least, uses the term Travomepuía on several occasions in 
describing their physical doctrine. The interpretation of Cael. 
303a 14 ff. is disputed,! but he would there seem to attribute 
to the Atomists the notion that the substance (oUois) of the 
atoms is a ‘sort of seed-mass’ (oiov tavotrepuia) for all the 
elements (i.e. the Empedoclean elements, air, earth, etc.). 
At de An. 404a 1 ff. there is a further report that suggests that 
Leucippus and Democritus conceived the travotreppia of the 
atoms to be the ‘elements of the whole of nature’, and finally 
at Ph. 203a 19 ff. we are told that according to Democritus 
the infinite is compounded of the travotreppia of shapes (i.e. 
of the atoms). As we know from Fr. 125, for example, Demo- 
critus held that atoms and the void alone are real, and we hear 
from Arist. Metaph. 985b 13 ff. that he derived the differences 
between things from differences in the shape, arrangement 
and position of the atoms. Yet as in Anaxagoras, perhaps, the 
image of seeds may have been used to convey the idea of the 
vast diversity of objects which may arise from an original 
apparently homogeneous mixture (though in Anaxagoras the 
mixture 1s only apparently homogeneous, in the Atomists it is 
in fact so). Moreover, it seems possible that the notion of a 
rravorreputa not only conveys the idea of potential diversity, 
but is also linked with a theory that the original mass of atoms 
is in some sense instinct with life, although we cannot be 
certain of this. Some such idea, that the primary stuff of 
things is instinct with life, was, of course, generally held by 
the earlier, pre-Parmenidean philosophers, but the reports 
concerning the Atomists’ doctrine are conflicting.? We hear 

1 dépa 8E Kal U6cp Kal T&AAG peyéðei Kal pukpórrymi SieiAov, as oUcav atta Thy 
puolw olov mavonepplav mr&vreov ræv otoixetwov. Stocks, 1, was, I think, right to take 
aUr&v (a 16) to refer to the atoms (the ‘simple bodies’ mentioned at a 11 f.), not, 
as one might expect, to ‘air, water and the rest’ in a 14 f. He translates: ‘air, 
water and the rest they distinguished by the relative size of the atom, assuming 
that the atomic substance was a sort of master-seed for each and every element’. 
Cf., however, the interpretation in Guthrie, 3. 

2 Thus Aet. n 3 r-2 reports that ‘all the other philosophers [held that] the 


world-order is alive (5uyvxos) and controlled by providence’ but says that the 
Atomists and Epicurus denied both these doctrines. 


248 


IMAGERY IN COSMOLOGIGAL THEORIES 


from Aristotle (de An. 404a 2 ff.) that they identified soul with 
atoms of a particular shape, that is to say spherical, as atoms 
of this shape are ‘best able to permeate everything. . .and to 
move other things, being in movement themselves’. The soul 
is, then, identified as a material object (as in most carlier 
philosophers), and the soul-atoms were believed to enter the 
body as we breathe (de An. 404a 10 f£). But from this it is 
clear that soul-atoms exist in the air around us, and if, as 
seems to be the case, the Atomists attributed eternal motion 
to the atoms, this may be due not only to their perpetual 
collidings and reboundings, but also to the presence of soul- 
atoms in the whole.t We should observe that elsewhere, too, 
the Atomists’ cosmological theories may have drawn on 
vitalist conceptions: thus in their accounts of the formation of 
worlds, that which encloses the world was, it seems, conceived 
as a sort of ‘membrane’ (Uurv is the word used in the reports 
of Diogenes Laertius and Aetius, although this is not neces- 
sarily original, of course).? It might be argued, then, that the 
doctrine of the ‘seed-mixture’ of atoms not only suggests the 
variety of things constituted by the atoms, but may also 
reflect a belief that the atom-mass is instinct with life, in this 
sense at least, that it was thought to be permeated by soul- 
atoms. 

As has often been pointed out, the work of Parmenides 
marks a watershed in Presocratic cosmology, for where earlier 
philosophers had assumed without question that the world 
had come to be (often representing its development in terms 


1 [t is clear from Arist. Cael. 300b 8 ff. both that the Atomists held that the 
atoms are in eternal motion, and also that Aristotle did not know what account 
(if any) they gave of that motion. Certainly the action and reaction of atoms is 
usually described in terms of their colliding, intertwining and rebounding and so 
on (e.g. Arist. Cael. 303a 5 ff.; GC 325a 31 ff.). Yet Aristotle also expressly 
reports that Democritus held that the soul-atoms are self-moving (de An. 408b 
29 ff.) and it seems likely from de An. 404a 5 ff. that the soul-atoms do, in fact, 
permeate everything and move other things by their own motion. 

2 See D.L. ix 32 and Aet. 1 7 2 (DK 67 Ai and 23). (In the latter passage the 
term xiTov is also used in the same connection, but if this is original, one wonders 
whether it had its primary sense ‘coat’, or whether it too was used to mean 
‘membrane’, a sense it often has in medical literature, e.g. VM ch. 19, CMG 1,1 
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of the evolution of a living being), the post-Parmenidean 
philosophers were forced to consider the problem of how 
change and coming-to-be can be said to take place at all. 
They all accepted (tacitly, if not expressly) the doctrine that 
nothing can come to be from nothing, and reduced ' coming- 
to-be’ to the interactions of existing things. Often they gave 
what we should call mechanical accounts of those interac- 
tions—one example is the doctrine of the whirl (treprxapnots, 
Sivn) which plays a particularly important part in the sys- 
tems of Anaxagoras and Democritus. What is more, we find 
that the notion of a separate controlling principle or efficient 
cause (as Aristotle would have termed it) begins to emerge in 
several later Presocratic cosmologies. And we should also 
note that while there is a certain element of doubt as to how 
far some earlier philosophers distinguished between animate 
and inanimate objects (or where they drew the line between 
the two), we have much more definite evidence that these 
two spheres were recognised as distinct by such thinkers as 
Anaxagoras and Democritus? Yet as we have seen, vitalist 
notions continued to play an important part in the accounts 
of change which were put forward by several of the post- 
Parmenidean philosophers. The uniting of male and female 
personified figures had, of course, been a recurrent feature of 
pre-philosophical myths and theogonies relating how things 
came to be. But then, following the lead of Parmenides, 
perhaps, Empedocles described the abstract cosmological 


1 See Anaxagoras Frr. 9, 12 and 13, and Democritus Fr. 167 (cf. D.L. 1x 44; 
DK 68 A 1; and also D.L. 1x 31 £, DK 67 A 1, on Leucippus’ theory). 

2 Thus Empedocles often describes the role of Love as that of a craftsman, the 
four roots being the material upon which she acts (see below, pp. 274 f.), and 
Anaxagoras says that Mind, which controls everything, is ‘mixed with nothing’ 
and ‘alone by itself’ (ép’ éavtot, Fr. 12), although, as is well known, it is still 
described in corporeal terms, as the ‘finest of all things and the purest’. Cf. also 
Xenophanes Frr. 25-26 and Parmenides Frr. 12-13; and contrast Diogenes’ god 
which is identified with air in Fr. 5. 

? [n Anaxagoras the class of things that are alive (60a wuyiy &yer) is implicitly 
contrasted with the class of things which are not (Frr. 4 and 12) and Democritus 
explicitly distinguished the two classes as Éuyuxc and &yuxo if the report in Sextus 
(M. vu 117, Fr. 164) is to be trusted (cf. Fr. 278). Of. also Diogenes Fr. 5 which 
says that the yuxń of animals is air which is of a certain temperature. 
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principle which unites the four elements as Love (and expli- 
citly referred to the works of Love among men to illustrate 
and exemplify this principle). The notion of a seed had prob- 
ably been used both by Anaximander and by some of the 
Pythagoreans to describe the first stage in cosmogony. But 
then Anaxagoras used the term ‘seeds’ in a new context, that is 
to say of the nuclei round which natural substances (both 
organic and inorganic) grow and increase, and this too seems 
a deliberate application of a biological model to resolve a 
general physical problem. But apart from these specific 
biological notions which were adapted to particular purposes 
in accounts of change, it may be that the belief that the 
ultimate constituents of things, and the world as a whole, are 
in some sense alive, while modified, was never quite aban- 
doned by the later Presocratics. Diogenes of Apollonia refers 
to his primary substance Air as immortal and as god (Frr. 5, 
7, 8), in much the same way as many of the earlier Pre- 
socratics are reported to have done. But the Atomists, too, 
may have thought of the atom-mass as instinct with life in that 
it is permeated by self-moving soul-atoms. And even 
Empedocles and Anaxagoras, the philosophers in whom the 
separation of the ‘moving cause’ is most marked, do not seem 
to have conceived the primary constituents of things, or the 
world as a whole, as entirely inert and passive. On the con- 
trary, ifin one set of images Empedocles describes Love as a 
craftsman distinct and separate from the roots which are the 
material upon which she acts, he also uses another set of 
images which suggest, rather, that Love is inherent in the 
roots themselves, as when he refers to the roots being ‘desired 
by one another’ (Fr. 21 8) or speaks of Love as being éuputos 
in the limbs of mortals (Fr. 17 22). And in Anaxagoras, 
Mind, at least, is present in the world as a whole, in that it is 
said to control the cosmic revolution, as well as individual 
living beings (Fr. 12). Without denying the great variety of 
the main cosmological theories which were put forward in the 
post-Parmenidean period, we may say that the assumption 
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that the world-whole is permeated by what is alive recurs, in 
some form, in each one of them. 

Before going on to consider the role of vitalist conceptions 
in later Greck cosmology, we should first glance briefly at 
some of the evidence in the Hippocratic Corpus which shows 
that some quite elaborate versions of the doctrine that the 
world is a living organism were put forward in the late fifth 
and fourth centuries. Several medical treatises propose 
analogies of one sort or another between the microcosm and 
the macrocosm,! but two in particular suggest detailed com- 
parisons between the parts of man and the parts of the world 
as a whole. On Regimen 1 1s probably a work of the fourth 
century, although it is one which copies or repeats many 
themes of Presocratic philosophy? In ch. 10 (L vi 484 17 ff.) 
the writer draws a comparison between the human body and 
the form of the universe. He says that ‘fire arranged every- 
thing in the body. ..as a copy of the whole (&tropipnoww ToU 
^ou)’ and he then elaborates on this, although many of the 
details of his theory are obscure. Thus the belly is said to have 
the *power' of the sea. Round the belly there is an obscure 
‘structure of cold and wet water’ which is apparently de- 
scribed as an ‘imitation of the earth which changes everything 
that falls into it'. Outside this in turn in the body there are 
three ‘circuits’, composed of water and fire (though again 
these are not identified), which are supposed to correspond to 
the circles of the moon, the ‘middle’ circles (those of the 
planets?) and those of the stars. The writer's knowledge of the 
internal structure of the body is even more vague and inac- 
curate than his astronomical theory appears to be: but he 
attempts nevertheless to set up detailed correspondences 
between microcosm and macrocosm. A second Hippocratic 


1 On the Nature of Man is one of the many treatises which construct the human 
body out of the same elements as the universe as a whole, and it is one of several 
which suggest that the alternations of the elements in the body (here, the 
humours) correspond to the cycle of seasons in the world as a whole (ch. 7, L v1 
46 9 ff). 

? As most commentators have pointed out, the treatise contains many echoes 
of Heraclitus, Empedocles, Anaxagoras and the doctrines of the Pythagoreans. 
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treaüse in which similarly complex analogies between micro- 
cosm and macrocosm are suggested is On Sevens.1 Two dif- 
ferent sets of correspondences are proposed between the 
world and the human body. In ch. 11 the author suggests 
that various geographical areas of the earth correspond to the 
various parts of the body, the Peloponnese to the head, the 
Thracian Bosphorus to the feet and so on: both earth and 
body are divided quite arbitrarily into seven parts in accor- 
dance with the writer's conception of the special significance 
of that number. And in ch. 6 the various substances in the 
body are compared with those in the world at large. Here 
the stony core of the earth corresponds to the bones, its 
surface to flesh, the ‘hot and wet’ that exist in the earth to 
marrow and the brain, the water of rivers to blood in the 
veins, air to breath and so on.? Asin On Regimen 1 many of the 
details of these comparisons are obscure. But what these two 
works show is that quite early in Greek speculative thought 
there were some theorists who went far beyond the simple 
notion that the world 1s alive in proposing complex (and 
often fantastic) analogies between microcosm and macrocosm. 


1 Widely divergent opinions have been advanced concerning the date of this 
work. Roscher, in his edition, pp. 117 ff., concluded that the geographical and 
cosmological theories expressed in it date from the sixth century B.c., arguing 
this partly on the grounds of the historical situation which he thought was re- 
flected in the analogy between the body and the areas of the earth in ch. 11 (cf. 
Kranz, 2, pp. 135 ff. and 3, p. 433, who considers that the cosmological doctrines 
of chs, 1-11 date from not long after 500 although he puts the pathological 
theories in the latter part of the work in the mid or late fifth century). But 
although in ch. 11 the Peloponnese is described as ‘home of great souls’ and 
identified with the head, this chapter hardly provides a reliable basis by which 
to date the work: the text is more than usually corrupt, several place-names 
cannot be identified and others have probably dropped out. The theory of a 
sixth-century date is in any case difficult to reconcile with the stylistic evidence: 
the fragments of the treatise which have survived in the original Greek have 
been dated on stylistic grounds to the late fifth or even early fourth century (cf. 
Diels, 4, cols. 1861 ff., who concludes, cautiously, that the treatise should be 
dated between 450 and 350 B.c.). 

2 A rather different system of correspondences between the substances in the 
body and those in the world at large appears in the second part of the treatise at 
ch. 15. Here the water on the earth, for example, seems to correspond to the 
humours in the body (not, as in ch. 6, to the blood alone). The discrepancy 
between the two theories was one of the arguments used by Roscher to suggest 
that chs. 1-11 and chs. 12 ff. are by different authors. 
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Plato too considers the world a living creature, although 
his doctrine is remarkable in several respects. Like many of 
his cosmological notions, even some of those which are con- 
sidered most characteristically Platonic, the conception of the 
world as a living being originated in earlier literature.! Yet in 
Plato this idea takes on a new significance, corresponding to 
his distinctive conception of the nature of the soul and its 
relation to the body. The fundamental distinction between 
the body and the soul is a recurrent theme in many dialogues, 
and from the Phaedrus onwards Plato develops the theory of 
the soul as the origin of all movement. True, both these ideas 
owe something to earlier Greek beliefs, especially the former 
to the doctrine associated particularly with the Pythagoreans 
that the body is, as it were, the ‘tomb’ of the transmigrating 
soul, cóya-ofjua. Yet when the Presocratics represented the 
world as a living being, the emphasis generally lay not on the 
different natures ofthe body and the (transmigrating) soul, but 
rather on the idea that the world as a whole forms a single 
living organism.? What seems quite new and exceptional in 
Plato's references to the world-living-animal is, then, that 
they incorporate and take into account his conception of the 
distinction in essence between its visible body and its invisible 
soul, which is the source of movement, life and intelligence in 
all things. 

The notion of a world-soul is first implied, perhaps, in the 
passage in the Phaedrus (245c ff.) which contains Plato's first 
sustained exposition of the doctrine that the soul is that which 
moves itself. As such, soul is the source of movement not only 
in man, but in the world as a whole, and he says that it must 
be both ungenerated and indestructible, for otherwise ‘the 
whole heaven and the whole earth would collapse into one 


1 At Laws 999b Plato quotes with approval the dictum that ‘all things are full 
of gods’ (without, however, mentioning Thales by name). 

2 Thus while Anaximenes ‘Fr.’ 2, for example, certainly observes a distinc- 
tion between breath-soul and complete animal (‘just as our soul, being air, 
holds us together..."), soul is not there opposed to body (the term used in 
Aetius’ report is yux, but it is clearly the life-force, rather than what survives 
after death, that Anaximenes had in mind). 
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and stand still’.t Thereafter explicit references to the world as 
a living creature occur in several contexts,? most notably in 
the cosmological account in the Timaeus. There the world is 
described as ‘in truth a living creature endowed with soul and 
with reason’ (2ov éuwuyov évvouv te, 30b). It is a ‘visible 
living creature’ which contains us and all other visible 
creatures, and it is fashioned by the Craftsman on the model 
of the perfect ‘intelligible’ living creature,’ a detailed de- 
scription being given of the construction of the body of the 
world (31 b-34b)* and of its soul (34.b-36d), and of the fitting 
together of these two (36de). Many features of this account 
are obviously not intended to be taken literally, and indeed 
throughout the Timaeus, as modern commentators have 
rarely failed to emphasise, we are frequently reminded that 
the account which is given of the material world—the visible 
likeness of the intelligible model —is not an exact, but only a 
probable, one.” Yet the fact that the Timaeus presents a prob- 
able account of cosmology should not lead us to under- 
estimate the importance, or the seriousness, of some of the 
doctrines it expresses. Plato undoubtedly held that the 
universe has not only a visible body, but also an invisible soul 
which permeates the whole and shares in reason and harmony 


1 Phaedrus 245d 7 ff., reading yfiv eis ëv with Burnet. 

2 [n the myth of the Politicus the universe is described as a ‘living creature 
endowed with reason by him who fitted it together in the beginning’ (269d 1 f.). 
Yet in this myth the period when the world moves by its own impulse (a&Tóporov) 
is distinguished from the period when it is guided and moved by the god: the 
natural movement of the world-animal is, indeed, in an opposite direction to 
that which is imparted to it by the god. By combining the doctrine of a direct- 
ing god and that of a living animal in this way Plato can describe a two-stage 
cycle without supposing either that a single supreme god is responsible for two 
contrary movements, or that two gods move the world each in a different direc- 
tion (both these ideas are rejected at 269e-2704), but this myth is exceptional in 
that divine ruler and world soul are not usually contrasted, but supplement one 
another (as it were) directly. 

3 Ti. 30c-31 b, and cf. also 37d, 39e and especially 92c. 

4 [n a passage which recalls themes of Presocratic philosophy, the world- 
body is said to be spherical and to lack all organs (Ti. 33c f.; cf. Xenophanes 
Frr. 23-24, Parmenides Fr. 8 42 ff., Empedocles Frr. 29 and 134). 

5 Especially Ti. 29 b-d. Yet 30 bc suggests, rather, that this world is zn truth 
(Tfj &An8efo)—not merely probably—a living creature endowed with soul and 
reason (cf. Cornford, 6, p. 34, n. 1). 
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(36d—37a, cf. 34b 3 ff.)—and his conception of the essen- 
tial differences between these two is reflected in the fact 
that he gives separate accounts of their origins. And then 
both the doctrine of the intelligent world-soul and that of the 
Craftsman who brings things into order from disorder (e.g. 
302) serve to convey Plato's belief in the prevailing element 
of design in the universe.! At 46cd, in particular, the source 
of intelligent design in the universe is clearly described as soul. 
Leaving the works of Reason and turning to those of Neces- 
sity, Timaeus first stresses that ‘necessary’ causes (cooling, 
heating, etc.) are subsidiary and incapable of possessing 
reason or intelligence for any purpose, and then goes on: ‘we 
must say that the only existing thing which properly possesses 
intelligence is soul’ (46d 5 f., cf. also 30b 3). 

The dichotomy between soul and body in the world as a 
whole is a theme which Plato develops in other late works 
besides the 77maeus. In the course of the discussion of the 
relative worth of intelligence and pleasure in the Philebus, he 
argues (29e ff.) that just as our body is sustained (Tpégero1) 
by the body of the universe and receives and possesses all its 
material clements from it, so, as we possess soul, the body of 
the universe itself must also be endowed with soul (from 
which our own is derived). As the Cause provides us with 
soul, so it cannot have failed to provide the heaven as a whole 
with ‘that which is fairest and most noble’ (that is, soul) 
(gob). Finally in Las x the doctrine of the soul’s priority to 
body appears once again (892a ff., cf. Ti. 34bc). There Plato 
establishes this thesis by analysing the different types of motion 
and showing that soul, as that which is capable of moving 
itself, is the primary source of all motion. Moreover, he 
carries this theory to its logical conclusion when he points out 
that as the cause of all things, soul is responsible not only for 
good things, but also for evil, not only for what is just, but also 
for what is unjust (896d 5 ff.). There are, then, several souls 
at work in heaven and earth, or at least two, the beneficent 

1 On the relation between these two doctrines, see below, pp. 284 f. 
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soul and that which is capable of bringing about the opposite 
results (896e 4 ff.).! Then at 898e f. he considers how the soul 
of the sun moves its visible body, suggesting three possible 
alternatives, (1) that it moves its body just as our souls move 
our bodies, or (2) that as ‘some people argue’, it procures for 
itself a body of fire or air and acts as body on the body of the 
sun, or (3) that being devoid of body, but having other 
'surpassingly wonderful powers’, it ‘conducts’ its body. He 
merely states these alternatives and makes no attempt (here 
or elsewhere) to settle the issue between them. But the fact 
that he either cannot or will not attempt an exact account of 
the relationship between the invisible souls of the sun, moon 
and stars and their visible bodies in no way alters his convic- 
tion that they Aave souls, and that their souls are somehow 
responsible for their movements. 

In both the Philebus and the Laws references are made to 
soul and body in the macrocosm in passages where Plato is 
recommending certain ethical or religious theses, that is, the 
superiority of reason to pleasure, and the existence and power 
ofthe gods. In these contexts the distinction between soul and 
body, and the priority of soul, are emphasised, rather than any 
connection between them. But while the separation of soul and 
body corresponded, no doubt, to Plato's deep-felt religious 
and moral convictions, it is apparent that this doctrine left a 
problem in his theory of motion which he never satisfactorily 
resolved, namely how the source of motion is related to that 
which it moves. It is true that he recognises this as a problem 
at Laws 898 e, where he discusses how the soul of the sun moves 
its body, but there he offers no better solution than to refer 
to the analogy of the relation between our soul and our body. 

In his final theory of motion, Aristotle denied the Platonic 
thesis that the origin of movement is that which moves itself. 
He argues in Physics © 4-5, for example, that the ultimate 


1 A comparison with gooe ff. and go6ab suggests that the soul or souls which 
bring about evil are those on earth: they are, in any case, certainly not those of 
the gods (see gooe 6 fL). Cf. Grube, pp. 146 f. 
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source of movement is a mover which is itself unmoved, for 
motion is the actualisation of a potentiality, and that which 
actualises what is potential must itself be in a state of complete 
actuality.! In all cases of things which ‘move themselves’, 
including living creatures, we can and should distinguish 
between that which imparts the movement (which is 
itself, qua source of movement, unmoved) and that which is 
moved (Ph. 258a 18 ff., cf. de An. A 3). In the sublunary 
sphere Aristotle generally draws a sharp distinction between 
animate and inanimate things (e.g. de An. A 2), although in 
his biological works he notes that ‘nature proceeds little by 
little from inanimate things to living creatures in such a way 
that we are unable, in the continuous sequence, to determine 
the boundary line’ (HA 588b 4 ff., and cf. also PA 681a 
12 fL). In the de Anima, he criticises such beliefs as that soul is 
intermingled in the whole universe (411a 7 ff.) or that the 
elements themselves are alive (a 14 ff.), although he makes 
some attempt to explain the grounds on which such doctrines 
were held.? Yet in spite of his rejection of Plato's notion of a 
self-moving soul, and his contempt for those who held that 
air or fire is alive, Aristotle’s own theories both of heavenly 
and of sublunary motion are influenced, to a considerable 
degree, by vitalist conceptions.? First of all we may consider 
his theory of the motion of the heavenly bodies at the dif- 
ferent stages of its development.* 

The connection between the heavenly regions and divinity 
is a constant feature of Aristotle’s theology. He often refers 


1 The example given at Ph. 257b 8 ff. is that that which heats is itself hot. 

2 See de An. 411a 16ff.: ‘They seem to suppose thatsoul is present in them [i.e. 
fire or air] because the whole is homogeneous with the parts. So if it is by taking 
in some portion of the surrounding substance that animals come to have soul, 
they must necessarily affirm that the soul [of the whole] too is homogeneous 
with its parts.’ (But at a 9 ff. Aristotle raises the chief difficulty which such a 
view involves: *Why does not the soul which exists in air or fire form an 
animal?") 

3 The best discussions of this aspect of Aristotle’s thought are those in J. M. Le 
Blond, 1, pp. 346 f. and 2, pp. 11 ff. 

4 On the question of the development of Aristotle's theory of motion, besides 
the discussions in Jaeger, 3; Ross, 2, pp. 94 ff.; and Guthrie, 7, 2, and 3, pp. 
xv ff.; see also the contributions of Merlan, 1, and 3, pp. 73 ff. and Wolfson. 
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to religious beliefs! shared, he says, by Greeks and Barbarians 
alike, according to which the heavenly bodies are gods and 
the heaven itself (the ‘uppermost region’) is divine, and while 
he explicitly rejects the ‘mythical’, that is anthropomorphic 
or zoomorphic, elements in these beliefs, he frequently affirms 
his own conviction that both the stars and the aither itself, the 
fifth element of which the heavens are composed, are divine.? 
But if Aristotle always ascribed divinity to the stars, it is 
generally agreed that his theory of how they move underwent 
certain important developments or modifications. From a 
report in Cicero (de nat. deor. 1 16 44; Fr. 24) it seems likely 
that in the dialogue mepi piAooo@ias Aristotle ruled out 
both the possibility that the motion of the stars is enforced, and 
the possibility that it is natural, and concluded that it is 
voluntary, that is due to the fact that they are alive and have 
wills of their own. This has been taken (rightly, I think) to 
suggest that at one period Aristotle had not worked out the 
doctrine of the fifth element which moves naturally in a 
circle, which is set out in Cael. A 2—3 and which thereafter 
forms the basis of his theory of the heavenly bodies. In the de 
Caelo itself, the picture 1s a complex one. From one point of 
view soul is no longer necessary to his theory of how the stars 
move, since the fifth element is said to move naturally (katà 
Ti|v éxuToU quoi) in a circle (269a 6 £.).5 And in Cael. B 1, 
284a 27 ff., indeed, he expressly refutes the idea that their 
motion is due to a ‘constraining soul’ (i.e. probably, as Ross, 
2, p. 98, suggested, a soul which 'constrains the heavenly 


1 E.g. Cael. 270b 5 f., 284a 2 ff.; Mete. 339b 19 f£; Metaph. ^ 1074a 38 ff. 

2 Besides the passages mentioned in the last note, see also Cael. 278b 14 f., 
292b 31 ff. and cf. epi o1Aocogías Fr. 23 (Cicero, de nat. deor. 11 15 42). 

3 The stars are carried round in the circles in which they are embedded and 
do not move by themselves (Cael. B 8-9). At 291a 22 ff. he denies that the stars 
themselves move either with a motion due to their being alive (Éuyvyxov... 
gopév) or with an enforced motion, but (as scholars have pointed out) to deny 
that they move within their circles in either of these two ways, is not to deny that 
they are alive. Indeed the argument brought at 290a 29 ff. is only valid on the 
assumption that the stars are strictly comparable with ordinary animals: for if 
they had had independent movement, Aristotle says, nature would not have 
failed to provide them with organs of locomotion, especially as the stars are more 
precious than (ordinary) animals. 
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bodies to motion contrary to their natural motion’). It might 
seem strange, then, to continue to believe that the aither is 
endowed with soul when its circular motion (like the upward 
or downward motion of the four sublunary elements) is due 
simply to its natural tendency. Yet the fact is that not only did 
Aristotle not deny the divinity of the substance of the heavenly 
bodies in the de Caelo, but he even reaffirms that doctrine in the 
chapters in which he sets out his theory of aither: at 269a 30 ff. 
he infers the existence of a substance which he describes as 
‘more divine’ than the other four elements, and at 270b 5 ff. he 
refers to traditional beliefs about the divinity of the upper- 
most region as evidence in support of his conception of a fifth 
element.! The question of whether, at the time of writing the 
de Caelo, Aristotle had formulated his proof of the impossi- 
bility of self-motion, is more difficult. However, at 279a 
33 ff. he appears to refer to the eternally moving sphere as 
the highest divinity,” and at 286a 9 ff. he says that it belongs 
to the divine to be in eternal motion,’ and it seems difficult to 
reconcile these two passages (at least) with the doctrine of the 
Unmoved Mover.* The contrast with the theory put forward 

1 E.g. 270b 10 ff.: ‘if there is something divine (as indeed there is) then what 
we have said about the first bodily substance was well said’. Again in Cael. B 1 
where he denies that the motion of the sphere is due to a ‘constraining soul’, he 
suggests that his own theory corresponds to our ‘premonitions’ about divinity, 
284a 35 ff. 

2 ‘There is nothing superior that can move it, for that would be more divine 
than it.’ This seems to refer to the heavenly sphere, for he goes on (b 1), ‘itis in 
unceasing motion, as is reasonable...'. (Yet earlier in this admittedly con- 
fused passage, 279a 17 ff., he had referred to certain unnamed objects which 
exist ‘outside the heaven’ and which enjoy ‘the best and most self-sufficient 
lives’, although it seems hardly possible to take 279a 33 ff. to refer to these.) 

3 “The activity of a god is immortality, that is eternal life. So that necessarily 
eternal motion belongs to the divine for, reading 9:9, “to god"]. Since the 
heaven is of this sort (for it is a divine body), for this reason it has a circular body, 
which naturally moves for ever in a circle.’ Contrast Metaph. ^ 1072b 26 ff., 
where the ‘eternal life’ of god is one that involves no movement. 

* See further Guthrie, 5, pp. xxi ff. on Cael. 284a 18 ff., 300b 18 and 309b 17. 
There are, on the contrary, certain passages in the de Caelo which imply an 
Unmoved Mover, but these are generally taken as later additions. Cf. Guthrie, 


3, pp. xxiii f. on Cael. B 6 and A 3: ‘in both these chapters the mentions of the 


unmoved mover occur as appendages to arguments that have already proved 
their point without them’. 
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in Metaphysics A is striking, for there the highest divinity (and 
the ultimate source of movement) is, of course, quite un- 
moved. But though often referred to in the impersonal 
neuter, the Unmoved Mover is nevertheless unquestionably 
alive and divine. ‘And life belongs to it, for the actuality of 
mind is life, and god is that actuality, and god’s essential 
actuality is the highest and eternal life’ (1072 b 26 f£). More- 
over, not only is the Unmoved Mover alive, but Aristotle’s 
account of its mode of operation rests on the assumption that 
the heavenly spheres themselves are also alive. The Unmoved 
Mover is said to move these as the object of desire: ‘it moves by 
being loved’ (1072b 3). The Unmoved Mover is remote from 
the sublunary world, indeed, but that both it and the 
heavenly spheres it moves are alive is an essential feature of 
Aristotle’s final theory of heavenly motion. 

Both in his first account of the motion of the stars, in the 
T£0l piAooo@ias, and in the final version of that theory in 
Metaph. ^, the idea that the stars (or their spheres) are alive 
is clearly an essential feature of Aristotle's doctrine. In what 
seems to be an intermediate period, represented by texts in 
the de Caelo, the divinity of the stars is certainly not denied, 
but it is not apparent that this doctrine forms a necessary part 
of his theory of the movement of the heavenly bodies. Yet in 
two contexts the belief that the stars and the heavenly sphere 
are alive does form the key assumption on which Aristotle 
bases his explanations of various celestial phenomena in the 
de Caelo. (1) First in Cael. B 2 and 5 he discusses whether the 
heavenly sphere has a top and bottom, right and left, front 
and back. He notes that these distinctions are not to be 
looked for in every kind of body, but only in those which have 
a principle of movement within themselves (284b 30 ff.). 
But this is true of the heavenly sphere, which is alive (€uwuyos) 
and has a principle of movement (285a 29 £). Even though 
it is spherical, then, it has upper and lower sides, a right and a 
left, a front and a back, and he then uses this doctrine in Cael. 
B 5 to suggest a possible solution to the problem of why the 
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heavens revolve in one direction rather than in the other.! 
(2) Then in Cael. B 12 the doctrine that the stars are alive is 
invoked when he raises the two questions of why the planets 
have more complex motions than either the outermost sphere 
or the sun and moon, and why the outermost sphere carries in 
it many stars, while those of the planets, sun and moon, carry 
only one body each. Once again (as at 287 b 28 ff.) he begins 
with a disclaimer, pointing out that on the most obscure prob- 
lems it is a sign of modesty to be content with little knowledge 
(291b 24 ff.). But he then bases possible solutions to his prob- 
lems on the assumption that the heavenly bodies partake in 
life and action.* A complex schema is suggested in which (a) 
that which is in the best possible state (i.e. the first mover) 
possesses the good without taking action at all, (5) that which 
is nearest to it (the heavenly sphere) achieves the good by 
means of little, or a single, action, (c) that which is further 
away (i.e. the planets) achieves it by more complex actions, 
while (d) further away still are things (sun, moon and earth) 
which cannot attempt to achieve the highest good, but achieve 
some lesser end. He illustrates the relationship between these 
last two kinds (c and d) by referring to living creatures on 
earth (292b 1 f£). On earth, men have the most complex 
actions (they are, in this, analogous to the planets), while the 
lower animals haveless variety of actions and plants one mode 
of action alone (the sun and moon are analogous to these, and 
cf. also 292b 19 ff. on the earth which—like plants—has no 
local movement at all).? 

1 He begins by noting that to try to explain everything without exception 
may seem to indicate an excessive simple-mindedness or excessive zeal (287b 
28 ff.), but he then tentatively suggests that the heavens revolve in one direction 
rather than the other because (1) nature always produces the best results pos- 
sible, and (2) right and front are superior to their opposites (cf. above, pp. 52 ff.). 

2 ‘But we think of the heavenly bodies as mere bodies and units which have 
order, but are completely lifeless: but we ought to think of them as enjoying ac- 
tion and life’ (292a 18 ff.). 

3 Again at 292b 25 ff., when he considers the problem of why there are many 
stars in the outermost sphere, but only one body in each of the spheres of the 


sun, moon and planets, the first reason he offers refers to the superior life of the 
first motion (b 28 £.). 
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It is more difficult to show how Aristotle's theory of change 
in the sublunary sphere is also influenced by vitalist concep- 
tons. At one point, however, this is obvious enough. The 
earth itself is said to be subject to cycles of growth and decay 
(though not as a whole) like the bodies of animals and plants! 
and this is a doctrine which (as we shall see later)? underlies 
Aristotle's accounts of various geological phenomena includ- 
ing both earthquakes and the saltness of the sea. But we 
should also consider his theory of the movements of the four 
sublunary elements. Aither, as we have seen, was held to be 
divine. The four sublunary elements, on the other hand, are 
often explicitly contrasted with living things (animals, plants 
and their parts). At Ph. 255a 5 ff., for instance, Aristotle 
discusses how light and heavy objects move, and rejects the 
supposition that they are moved by themselves (69' attév) : 
‘for that is characteristic of life and peculiar to living things? 
Yet it is interesting to examine how he does account for the 
movements of the four elements. He answers the question why 
fire rises and earth falls by saying that it is natural for them to 
do so (e.g. Ph. 255b 15: atriov © óri TréQuké trot). In Cael. A 
he defines heavy and light as potentialities for certain natural 
motions (307b 31 ff.) and says that for each of these to move 
towards its proper place (down or up) is for it to move 
towards its own form (eis TO aUTOU Eidos, 310a 33 ff.). Air genera- 
ted from water, for example (311a 1 ff.), moves to the upper 


1 At Mete. 351a 26 ff., for example, when accounting for the changes in 
the relations between sea and land over the surface of the globe, he says: 
‘the principle and cause of these changes is that the interior of the earth, like the 
bodies of plants and animals, has a prime and an old age (kuiv Éxei Kal yijpas) ". 
Characteristically, however, he goes on to note the differences between the two 
cases: ‘except that in the latter (animals and plants) the process does not go on 
by parts, but each of them necessarily grows and decays as a whole: whereas it 
does go on by paris in the case of the earth, due to heat and cold’. 

2 See below (pp. 362 f.) on Mete. 358a 16 ff. and 366b 14 ff. And at GA 
777b 24 ff. when he says that all changes in the sublunary region are dependent 
on the heavenly bodies, he suggests that winds too have a ‘life of a sort and a 
generation and a decay’ (778a 2 £.). 

3 He implies, too, that living beings alone are capable of arresting their 
movements (Ph. 255a 7) and at Cael. 284b 33 f. he distinguishes animate 
from inanimate things by pointing out that in the latter we cannot observe a 
part from which their movement originates. 
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region: ‘once there, it is light, and it no longer “becomes”, 
but “is” there’, and this is described as the potential moving 
towards actuality (Suvduer dv, eis evteAgyerav ióv).1 

Certain distinctions are drawn, in such passages as Ph. 
255a 5 ff., between the movements of inanimate and those of 
animate objects, but the analogy between these two types of 
motion is an important and striking feature of Aristotle’s 
theory, and it might be suggested that to some extent, at least, 
he tended to assimilate the upward or downward movement 
of the four elements to such other ‘natural’ movements as the 
growth of living beings. In one passage, where he considers 
whether movement is eternal or not (and he concludes that it 
is), we even find Aristotle asking whether kivnois may not be 
‘asit were a sort of life’ (olov 307 tis) toall natural objects (Ph. 
250b 11 ff.). And some of his other descriptions of pots 
seem primarily applicable to living things, as when he implies 
that natural objects have an innate impulse (Oputy... 
éuputov) to change (Ph. 192b 18 f.) or when matter is de- 
scribed as desiring and yearning for (épicoGan, óp£yseo9o1) form 
(Ph. 192a 16 ff.).2 But it is rather when the four elements are 
said to actualise certain potentialities in progressing towards 
their proper places, and when those proper places themselves 
are described as their forms, that the influence of ideas derived 
from his analysis of the development of living beings seems 
particularly marked. Aristotle’s explicit statements show that 
he did not believe that the four sublunary elements are alive, 
and he clearly recognised that the analogy between their 
natural movements and those of living things is only an ana- 
logy. On the other hand at certain points his general theory 
of change appears to be based on conceptions which apply 
first and foremost to the sphere of living things, and to other 


1 Cf. Ph. 255a 28 ff. where the movements of fire or earth are described as 
natural when they actualise the potentialities which these simple bodies possess. 

* One of the illustrations which Aristotle gives is that of the female desiring 
the male. Cf also the metaphor which he uses at Cael. 308a 1 ff. where he says 
that the heavy and the light have in themselves as it were the ‘sparks’ of move- 
ment (olov getup’ &rra xivfjogoos). 
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things only by transference. This is especially true of the dis- 
tinction between potentiality and actuality, for while this is 
certainly an extremely complex theory which has many 
facets,! it seems fairly clear that the main or primary sphere 
in which doth the distinction between the potential and the 
actual and the possibility of change from the one state to the 
other, are manifest and obvious, is the biological one, where 
the seed grows naturally into a mature organism.” 

We saw earlier how various conceptions of cosmic order 
were expressed by means of the social and political images of 
law, justice, rule and so on. Vitalist doctrines are doubly 
important in the history of Greek speculative thought, since 
the conception of the world as a living organism not only con- 
veyed an idea of the universe as a single whole (made up of 
interrelated parts), but also enabled an account to be given 
of its development in terms of a natural growth or evolution. 
Most of the pre-Parmenidean philosophers shared some belief 
that the primary stuff of things is alive or that the world itself 
is a living being, but while these ideas are undoubtedly con- 
nected with the religious belief that the primary stuff is 
divine, this is not their only, nor their chief, importance, for 
they form the basis of what were sometimes (as in Anaxi- 
mander) quite elaborate cosmological doctrines which repre- 
sented the origin and evolution of the world in organic terms. 
In the period after Parmenides the problem of coming-to-be 


1 At Metaph. 1071 a 3 ff., for example, Aristotle himself draws attention to the 
fact that this distinction applies in different ways in different cases. 

2 Consider the three cases (1) a seed growing into a mature animal or plant, 
(2) a stone rolling down the side of a mountain, and (3) wood and bricks being 
made into a house by a builder. In the last case the change from ‘potential’ to 
‘actual’ is marked by a difference in the function and use of the material, but this 
change is only brought about by external intervention, the work of the builder. In 
the second case no external intervention is necessary (except in so far as some- 
body or something may remove what prevents the stone from falling), but the 
change from ‘potential’ to ‘actual’ is marked only by a change of position (and 
not by one of function). In the case of living things alone, what changes changes 
af its own accord and at the same time develops and achieves a new function or 
fulfilment. The three cases are different but parallel, but it seems that in certain 
of its features the doctrine of potentiality and actuality applies primarily to the 
changes affecting living things, and only in a secondary, or transferred, sense to 
inorganic substances. 
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was more clearly recognised as a problem, but vitalist 
doctrines (the Love of Empedocles, the seeds of Anaxagoras) 
continued to provide the basis of some of the accounts of 
change that were put forward, and even the Atomists, who of 
all the early Greek philosophers gave the most purely 
mechanical account of causation, did not, it seems, entirely 
abandon the notion that the world as a whole is pervaded by 
what is alive. The continued influence of certain vitalist con- 
ceptions is quite marked in Plato and Aristotle, and again the 
ideas in question are not merely religious or mystical beliefs, 
but play an important part in the solutions to certain prob- 
lems in cosmology. Plato particularly emphasised the dual- 
ism of soul and body, but at the same time he was the first 
cosmologist to argue explicitly that soul is the source of all 
movement in the universe on the grounds that it is, by defini- 
tion, that which moves itself. Furthermore, the doctrine of 
the world-living-organism is expressed more clearly in the 
works of Plato than in any other extant fifth- or fourth- 
century text: for Plato the universe is a living creature, dif- 
ferent from ordinary living creatures in being unique in kind 
and perfect and ageless (77. 31 b, 33a), yet a living creature, 
compounded of soul and body, none the less. In Aristotle 
clear distinctions are drawn between (1) artificial objects, (2) 
natural, but inanimate objects, and (3) living beings, and 
within the class of living beings, between things which have 
one, or several, of the faculties of soul (nutritive, locomotive, 
perceptive and so on). Yet he too considered both the hea- 
venly bodies and the Unmoved Mover to be alive and divine, 
and while these doctrines correspond to his * premonitions of 
divinity’, they also form an essential part of his theory of how 
the heavenly bodies move and how the Unmoved Mover 
operates. In the sublunary sphere, too, he believed that the 
earth is subject to cycles of growth and decay, and though he 
certainly denied that the four sublunary elements are alive, it 
is arguable that his account of their natural motions is to some 
extent influenced by a tendency to treat the growth of living 
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beings as the paradigm of all natural change. His analysis of 
the different modes of being, animate and inanimate, may be 
said to have clarified certain important distinctions which 
had not always been fully grasped in earlier periods, and 
he expressly rejected and ridiculed some of the vitalist as- 
sumptions which had been commonly entertained by the 
Presocratics (such as the doctrine that the primary material 
constituents of things are themselves alive). But at the same 
time other vitalist beliefs persist in Aristotle's own cosmological 
and physical theories, both in his treatment of the motion of 
the heavenly bodies, and in his account of change in the 
sublunary sphere. 

Biological models enabled a concrete account to be given of 
the nature of the universe and of its evolution. But the set of 
vitalist notions which we have been studying had, in the long 
run especially, unfortunate results in several fields of inquiry. 
The attempt to set up detailed analogies between microcosm 
and macrocosm nearly always led to the proposal of crude 
and grotesque theories on the structure of man and of the 
universe, and we find some quite early examples of this type 
of analogy in On Sevens and On Regimen 1.t But the influence of 
vitalist beliefs on the development of Greek astronomy and 
dynamics raises a more interesting and important issue. So 
long as it was assumed that the heavenly bodies are alive, their 
motions, and in particular any apparent irregularities in their 
courses, might be attributed simply to their own volitions. Yet 
it should be observed that the doctrine that the heavenly 
bodies are alive and divine, which was upheld by both Plato 
and Aristotle (although it had been abandoned by several of 
their predecessors and contemporaries), was not used by 


1 The extent of the extant evidence for the use of this type of analogy in 
ancient Greece is, however, quite small in comparison with the abundant 
material for later periods which has been collected by such scholars as A. Meyer 
and G. P. Conger in their special studies of this topic. 

2 For example Anaxagoras’ view that the sun is a stone was apparently used 
against him when he was tried for impiety (e.g. D.L. u 12; DK 59 A 1), and cf. 
Plato’s general reference to those who considered the heavenly bodies (mere) 
earth and stones in the Laws, 886d ff. 
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them simply as an excuse to abandon the study of astronomy. 
In Plato it served rather as the basis for his explanation of why 
the heavenly bodies move at all! In the Timaeus (39d) he 
certainly speaks, in the conventional manner, of the planets' 
‘wanderings’ (Advan) saying that these are ‘bewildering in 
number and of wonderful complexity’, but whether this 
should be taken to suggest that at this stage he considered 
their motions irregular is, to my mind, quite doubtful. In the 
Laws (821 b-822a), at any rate, he denied with the strongest 
possible emphasis that any of the heavenly bodies can be said 
to ‘wander’.? 

Aristotle’s doctrine of the heavenly bodies fixed in 
spheres which carry them round is a more elaborate, and in 
many respects a more purely mechanical, account than 
Plato’s,? although, as we saw, he appeals to the notion that 
the heavenly bodies are living beings at several points, as for 
example when he attempts to explain why there are many 
bodies in the sphere of the fixed stars, but only one each in 
those of the sun, moon and planets. But we should examine 
particularly the arguments by which he arrived at his theory 
of aither, for Aristotle has, of course, been much criticised by 
historians of astronomy for putting forward the suggestion 
that the heavenly bodies are composed of a fifth element un- 
like the other four in that its natural motion is circular. 
Starting from the generalisation that the natural movement 
of the elements on earth is either up or down, he was faced 
with two alternatives: either (a) the heavenly bodies are 


1 Presumably Plato would also have explained why the courses of the sun, 
moon and planets are different on the assumption that they are self-moving. As 
Cornford, 6, p. 87, put it: ‘it is, presumably, the self-motion of the planets that 
enables them either to counteract the motion of the Different. . .or to reinforce 
it’. 

* At Laws 822a he goes so far as to say that each of the heavenly bodies 
‘travels on the same path, not many paths, but always one, in a circle’. On the 
difficulties which this passage raises, see Heath, pp. 181 ff. 

* It is indeed because Aristotle aimed at a mechanical, rather than a purely 
mathematical, account of the heavenly motions that he modified the theories of 
Eudoxus and Callippus by introducing reactive spheres (Metaph. A 8),see Heath, 
pp. 217 ff. 


268 


IMAGERY IN COSMOLOGICAL THEORIES 


composed of one (or more) of these elements—but then in 
this case their movement cannot be natural, but must be 
enforced (like that of projectiles) ; or (5) they are composed of 
an entirely different element which naturally moves in a 
circle. Aristotle adopts the second view mainly on the 
apparently quite reasonable grounds that the motions of the 
heavenly bodies are unchanging,? and therefore natural. And 
in the Meteorologica, A 3, when he refutes the idea that the 
space between the earth and the outermost heaven consists of 
fire or air or of both elements together, one of his arguments 
(340a 1 ff.) is that the extent of this area is so great that if it 
had been composed of fire (for instance) all the other ele- 
ments would long ago have disappeared. The drawing of a 
distinction between celestial and terrestrial motion was a 
particularly influential error which was to remain uncorrected 
until Newton. But while Aristotle's doctrine of aither owes 
something, on his own admission (Cael. 270b 5 ff.), to tradi- 
tional religious beliefs according to which the upper regions 
are associated with what is divine and immortal, it is clear 
that he was led to his theory ofthe fifth element by important 
empirical considerations as well: he assumed it to be a fact 
that both the movements of the heavenly bodies and their 
configurations are absolutely unchanging,’ and he recognised 


1 [t is interesting that circular motion, which in Cael. A 2 Aristotle assumed to 
be simple, was analysed into two rectilinear motions already in the Peripatetic 
treatise On Mechanics (chs. 1, 848b 35 ff, and 8, 852a 7 ff, and cf. also 
Aristotle’s own brief suggestion at Ph. 244a 2 ff. that ‘whirling’ is a com- 
pound of pulling and pushing), and yet this analysis (as Cohen and Drabkin, 
p. 201, have noted) was not systematically applied to celestial motion until 
Newton. 

? At Cael. 270b 13 ff. he says that in the whole of past time, according to the 
records handed down from one generation to the next, no change appears to 
have taken place either in the whole of the outermost heaven or in any of its 
proper parts. (It is clear from Cael. 292a 7 ff., for example, that Aristotle drew 
not only on the records of Greek astronomers, but on those of Babylonian and 
Egyptian astronomers as well.) 

3 [t appears from Ptolemy, Alm. vii 1-2 that Hipparchus knew of the preces- 
sion of the equinoxes, but whether it was known any earlier than the second 
century B.C. is very doubtful (see Heath, pp. 101 ff., 172 ff., and Neugebauer, 1, 
pp. 146 f. and 2, pp. 68 f.). 
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that the size of the earth is minute in relation to the extent of 
the universe as a whole. 

Finally, the set of beliefs which we have been studying 
throws some light on the relative failure of the early Greek 
philosophers to make much progress in the field of dynamics. 
The way in which the phenomena of gravity were described 
is particularly interesting. Both in the Presocratic period and 
later these phenomena were generally explained on the 
principle that ‘like attracts like’, but this was an extremely 
general doctrine that could be, and often was, applied to a 
whole range of phenomena involving animate, as well as inani- 
mate, objects, e.g. to the behaviour of men and animals! as well 
as to the upward movement of fire and the downward move- 
ment of earth (asin Empedocles Fr. 62 6, and cf. Anaxagoras 
Fr. 15). The tendency to treat both types of phenomena as 
instances of the same principle is seen especially clearly in a 
report on Democritus in Sextus Empiricus.2? According to 
Sextus, Democritus illustrated the doctrine of like-to-like with 
various examples: ‘For animals flock together by their kinds, 
doves with doves and cranes with cranes, and so too with the 
other irrational animals. And the same happens with 
inanimate objects, too, as we can see with seeds in a sieve and 
pebbles on the sea-shore’, where (according to Democritus) 
when the sieve is shaken the different sorts of seeds are 
separated into their kinds, and similarly pebbles are sorted 
according to their various shapes by the actions of the waves. 
We have already had occasion to notice that a general distinc- 
tion is observed here between animate and inanimate objects 
(Épyyuxa and &ypuya), but while Democritus recognised these 


1 E.g. in the various Greek proverbs expressing the idea that ‘birds of a 
feather flock together’, cel KoAo1ds mapà koAoióv, cos aie} Tov polov &ye1 beds ds 
tov óuoiov (Od. 17 218): other similar expressions are mentioned by Aristotle at 
Rh. 1371b 15 ff. 

? M. vu 117 f, DK 68 B 164, cf. also Aet. rv 19 3, DK A 128. Sextus is here 
dealing with Democritus’ epistemological theory, but the principle of ‘like-to- 
like’ was used by the Atomists not only in this context (cf. Empedocles Fr. 109), 
but also more generally with reference to the separation of atoms (cf. D.L. 1x31; 


DK 67 A 1). 
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two types of objects as distinct, he evidently believed that 
both kinds of phenomena to which he refers may be subsumed 
under the same general law. The development of dynamics as 
such depended, then, among other things, on isolating its 
subject-matter from those of biology and psychology, and on 
recognising that the phenomena of gravity, vortices, and so 
on, are different in kind from the conscious or instinctive 
behaviour of animals. Aristotle was, of course, well aware of 
this distinction, and his dynamics, though often severely 
criticised by modern scholars! was undoubtedly a great 
advance on the vague notions of earlier writers. Thus he 
was the first physicist to attempt to distinguish the various 
factors which govern the speed of moving objects (suggesting 
how velocity varies with the density ofthe medium, the weight 
of the object and so on, in the two cases of ‘natural’ and 
‘forced’ motion), and although his general dynamical 
theories are often erroneous, they are not (as is sometimes 
thought) utterly at variance with experience, but are, rather, 
hasty generalisations from superficial observations? How- 
ever, if he often made good use of the data of ordinary experi- 
ence in his dynamics, it must be conceded that he did not 
undertake systematic quantitative investigations of different 
types of motion, and while a similar failure is also evident in 
other aspects of his physics and biology, one consideration 
which may help us to understand why he did not apply quan- 
titative methods to dynamics in particular beyond a certain 
point, is that he tended to treat all types of natural motion 
as the actualising of potentialities. It may be suggested that 
in so far as the natural motion of each of the sublunary ele- 
ments was conceived as a progression towards its form, it must 

1 See, for example, the discussion in Ross, 2, pp. 26 ff., and contrast the rather 
more favourable accounts given in Duhem, 1, pp. 192 ff., and Drabkin. 

2 The best-known example is Aristotle's doctrine that the velocity of freely 
falling objects varies directly with their weight (e.g. Cael. 273b 30 ff.). Yet the 
error here is not to suggest that there is some relation between weight and 
velocity (for in air, at least—though not in a vacuum—heavier objects do fall 


faster than lighter ones of the same shape and size), but to suggest that the rela- 
tion is one of direct proportion. 
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have seemed irrelevant for the understanding of the essential 
nature of those motions to undertake precise quantitative 
measurements of the various factors which governed them. 


TECHNOLOGICAL IMAGES: THE COSMOS 
AS AN ARTEFACT 


The passages in Hesiod which describe the making of 
Pandora (Op. 59 ff.; Th. 570íL; see above, p. 208) are 
obvious examples in pre-philosophical Greek literature 
where creation is conceived as manufacture by a craftsman- 
god,? and on certain other occasions, too, we find that 
phenomena of various sorts are referred to not merely as the 
instruments of the gods, but as artefacts which they have 
made, although there is no evidence that the world as a whole 
was considered as such by the ancient Greeks in the period 
before philosophy. The Presocratics, and still more Plato and 
Aristotle, use a variety of images which suggest that a design- 
ing, craftsman-like agency is at work in the world, and it is 
the history of these images, and their role in the development 
of Greek cosmological theories, that I wish to consider in this 
section. 

One type of image which recurs frequently in the Pre- 
socratic philosophers, is that of steering or piloting (kupepv&v, 
oiaxizeiw), and although this conveys no notion of any process 
of manufacture, it may sometimes be taken to suggest not 
merely the idea of power, but more particularly one of intelli- 
gent direction. The image probably occurs first in cosmology 
in Anaximander if, as seems likely, Aristotle is referring to 
him (among others) when he reports at Ph. 203b 10 ff. that 


1 Of. Le Blond, 7, p. 348 and n. 4, who has suggested that the ‘negligence’ of 
Aristotle's account of projectiles may reflect his belief that their motion is not 
natural, but enforced, and as such hardly worthy of serious study at all. 

? Similar myths can, of course, be cited from other ancient literatures and 
from modern societies, for example, Wilson in Frankfort, 2, p. 64, on the 
Egyptian myth of the fashioning of mankind by the god Khnum on his potter's 
wheel, and Evans-Pritchard, 3, p. 5, on the Nuer belief that God fashioned 
man. 
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those who do not adopt other causes, such as Mind or Love, 
besides the Boundless itself, say that it enfolds all and steers 
all. But thereafter it is one of the favourite images of the Pre- 
socratics, occurring in Heraclitus (who uses both kuBepv&v in 
Fr. 41, and oioxísew in Fr. 64), in Parmenides (Fr. 12) and in 
Diogenes of Apollonia (Fr. 5).! If the literal sense of this 
term were pressed, it might be taken to imply that the steer- 
ing agent (that is, generally speaking, the pilot himself, rather 
than the rudder) is distinct from the object which is steered, 
the ship, and we might be led to conclude that this image 
contains the germ of the notion of a separate moving cause. 
But whether the Presocratics themselves intended this term to 
suggest a distinction between steersman and what is steered, 
must be considered very doubtful. On the majority of occa- 
sions when it is used (Anaximander, Heraclitus Fr. 64, 
Diogenes Fr. 5) the subject which is said to ‘guide’ or ‘steer’ 
all things is the primary substance itself of which the universe 
is composed or from which it originates? In Heraclitus Fr. 
64, for instance, it is fire, or thunderbolt, kepauvós, that 
‘steers’ all things (and will ‘judge’ and ‘convict’ them, Fr. 
66), although elsewhere (Fr. 30) the world-order itself is 
identified as an ‘ever-living fire’.? The image of steering (like 


1 Cf. also in the Hippocratic treatise On Regimen 1, ch. 10, L vı 486 10, and 
elsewhere in Greek literature generally, e.g. Pi. P. 4 274and 5 122, where it is used 
of Zeus. Louis, 1, p. 171, n. 36, compares the epithet tylguyos used of Zeus in 
Homer (e.g. Jl. 4 166, and cf.also Hes. Of. 18), ‘seated high on the benches’, i.e. 
*throned on high’. 

2 [n Parmenides Fr. 12, however, kuBepv&v is used of the 8afuov whom Aetius 
(u 7 1; DK 28 A 37) identified with Justice and Necessity. 

3 [t is striking that in Fr. 30 Heraclitus denies that the world-order is the 
product of ‘any god or mortal’: «óopov tovSe ... oórt Tis Gedy ore &ávOpoorrov 
&roínocv. This is such an explicit denial that it looks as if it is directed against 
some specific myth or theory. Yet we have considerable difficulty in identifying 
this with any certainty from our available evidence. Various suggestions have 
been made. Some have seen the fragment as an attack on Xenophanes, whose 
Fr. 25 certainly describes god as ‘swaying all things by the thought of his mind’, 
though whether Xenophanes’ god had any creative function is not clear. Guthrie 
(HGP, 1, p. 454, n. 3) considers that Heraclitus’ denial is * primarily aimed at the 
parcelling out of the world into sky, sea and earth, symbolized by the distribu- 
tion (5aopós) between the chief gods’ (as in Jl. 15 187 ff. and Hes. Th. 74, 885). 
This too is certainly a possible interpretation, but we should observe that the 
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that of ruling with which it is sometimes closely associated, 
e.g. Diogenes Fr. 5) is evidently used to suggest the overall 
direction exercised by some cosmological factor, but the 
nature of that direction is often left quite vague and un- 
defined in our texts,! and it seems clear that the use of this 
image did not necessarily imply that ‘moving cause’ and that 
which is moved were conceived as separate and distinct. 

The notion of a force that steers all things is found in several 
of the Presocratics, but one fifth-century cosmologist in par- 
ticular uses much more varied and elaborate images drawn 
from the skills and crafts. ‘This is Empedocles, who uses such 
images both to illustrate the processes by which certain things 
come to be,? and to convey an idea of the creative role of Love. 
It is notable that he draws on technological images especi- 
ally in connection with the creation of complex structures 
such as living beings or their parts. Fr. 73, for instance, refers 
to some stage in the formation of living creatures: there 
Kupris is described as taking earth, wetting it with water and 
then submitting it to fire (like a baker, perhaps, kneading and 
then baking bread, cf. also Fr. 34). Fr. 96 describes the way 
in which bones are formed: the earth received certain propor- 
tions of the elements in its ‘wide melting-pots’ (xóavoi: this is 
the term used elsewhere of the receptacles in which metal was 
melted, e.g. //. 18 470, Hes. Th. 863), and then ‘the white 
bones came into being, marvellously fastened together with 
the glue of Harmonia’.? Then too the creation of organs is 
described with other technological images. Frr. 86 and 87 
idea of a god imposing order on disorder is expressed a good deal more explicitly, 
and in more general terms, in Heraclitus’ denial, than it is in any of the extant 
texts which relate to the distribution of different areas to different gods by means 
of a lottery, or to the apportioning of different prerogatives to the gods by Zeus. 

1 For a full discussion of the various possible interpretations of the image in 
Anaximander, see KR, pp. 115 f. 

2 This will be discussed further below, pp. 334 f. and p. 335 n. 1. 

3 The point of this second sentence may be simply that the mixture of ele- 
ments is a permanent one, but it is possible that the image is more precise than 
that. Both apapioxe and kóħħa may refer to wood-working in particular, and if 


this is so, the sentence may refer not to the creation of bones, but to their arrange- 
ment in the body (as Fr. 87 seems to refer to the fastening of the eyes in the head). 
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refer to the eyes. Divine Aphrodite ‘érn§ev’! the eyes from 
certain elements and then ‘fastened them with bolts of love’ 
(that is, in the head, presumably). The importance of these 
images lies (I believe) in part, at least, in the contrast they 
imply between Love as divine artisan, and the roots which are 
the material upon which she works. Of course Empedocles’ 
Philia is itself material. It is said in Fr. 17, for example, to 
be ‘inherent in mortal limbs’, and when it brings things 
together and mixes them, it is almost certainly thought of as 
present itself as an ingredient in the mixture. Thus Aristotle 
(Metaph. 1075b 3 £) interprets Love as a principle both cg 
KivoUoa (as moving cause) and os UAn (as material cause) 
(because, as he says, ‘it is part of the mixture’). Empedocles 
himself sometimes refers to his six cosmological principles in 
terms which rather conceal the differences between their 
roles (e.g. Fr. 17 16 f£). But if on other occasions those dif- 
ferences are more apparent, this is especially true of some of 
the technological images which he used. Indeed it may be 
suggested that 1t 1s, above all, in the passages in which Love is 
described as a craftsman distinct from the roots upon which 
she acts, that Empedocles came closest to treating Love as a 
purely efficient cause. 

Empedocles evidently believes that Love is responsible for 
the creation of complex organic substances and the organs in 
the body in particular, though whether it was his intention to 
suggest that the acüvities of Love are purposeful and directed 
towards a good end, is not fully clear.? In Plato both the idea 


1 This, one of Empedocles favourite terms, is very difficult to translate. 
Basically the verb means to fix or make solid, but it is used on the one hand of 
liquids turning to solids (cf. also cvurmyvóvci at Il. 5 902) and on the other of 
man-made constructions (e.g. of a ship, JJ. 2 664). Empedocles uses it of salt 
which is evaporated by the sun (Fr. 56), of the formation of the eyes (here, Fr. 
86) and of that of living creatures as a whole (Frr. 75 and 107). Cf. also Anaxa- 
goras Fr. 16, where ouumhyvuoðar is used of the earth ‘solidifying’ from water, 
and of the formation of stones from earth under the effect of cold, and Fr. 4, 
where it is used of the creation of men and animals. 

? Aristotle repeatedly states that Empedocles held that the parts of animals, for 
example, are mostly due to chance or accident (e.g. Ph. 196a 23 f.; PA 640a 
19 ff.; and cf. Empedocles Frr. 53 and 59), but this seems to contrast, rather, 


275 18-2 


ANALOGY 


of a moving cause, and that of a purposeful, designing agent, 
are clearly expressed in a wealth of imagery drawn from the 
arts and crafts. Already in the Republic there are brief refer- 
ences to the ‘craftsman of the heavens’ (6 ToU ovpavot 
6nutoupyós, 530a 6) and to the ‘craftsman of the senses’ (6 
TGv aio81josov Snuioupyés, 507c 6 f.),! and thereafter various 
craftsman images are used of god in later dialogues. The 
pilot image, common in earlier Greek literature in general 
and in the Presocratic philosophers in particular, appears in a 
vivid passage in the myth of the Politicus (272e ff.), and in the 
same myth the god who directs the world in the first of the 
two stages in the cosmic cycle is referred to not only as father 
(273b 2) and as guide (269e 6) but also as craftsman 
(6nuioupyós, 270a 5, 273b 1). In the Laws (902c ff.), too, 
the Athenian Stranger argues that as doctors, pilots, generals, 
housekeepers, statesmen and even masons all pay attention, 
in their work, to the small items just as much as to the large, 
so the gods cannot fail to attend to the smallest detail of 
human affairs, for ‘let us not suppose’, he says, ‘that god is 
inferior to mortal craftsmen’ (902e 4 £.).? But it is, of course, 
in the Timaeus, especially, that the notion of god as crafts- 
man, and of the world as his creation, is developed in the 
greatest detail, and it is this work which gives us the clearest 
with Empedocles’ ascription of a positive role to Love in the formation of the 
eyes, for instance (Frr. 86 and 87), especially if we reflect that Aristotle’s sug- 
gestion that Love is generally responsible for good things and Strife for bad (e.g. 
Metaph. 985a 4 ff.) is to some extent borne out by the epithets used of these 
principles in the fragments (e.g. Fr. 35 13 refers to the ‘gentle-minded immortal 
stream of blameless Love’ and Fr. 17 19 speaks of Strife as ‘accursed’). It is 
clear, however, that while there may be some idea in Empedocles that Love, the 
divine artisan, is responsible for certain good creations, it is only later, with 
Plato’s Craftsman and Aristotle’s Nature, that we find a systematic use of 
craftsman images to describe the element of design in creation. 

1 Cf. also R. 596a ff. where three types of creation are distinguished, (1) that 
of the god who, in this passage at least, is said to create (e.g. épyágeo9ot at 597b 


6 f.) the unique form of a bed, (2) that of the carpenter who creates a particular 


bed, and (3) that of a painter who imitates the bed which the carpenter 
made. 


? Cf. also the description of the fourth kind of being (Cause) in the Philebus 
(27b 1) as ‘what creates all these things? (tò 1évta totita 8nuiovpyotv) and the 
reference to a ‘creator god’ (Geo SnmoupyotvTos) in the Sophist (265c 4). 
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understanding of the role which images drawn from the crafts 
and arts played in Plato’s cosmological doctrines. 

From the earliest times the Greeks occasionally attributed 
creative activity to such gods as Hephaestus, and of the 
Presocratic philosophers, Empedocles at least sometimes 
conceived the role of his cosmic principle Love as that ofa crafts- 
man.! But the Timaeus is the first Greek document in which 
the fashioning of the world as a whole is attributed to a crafts- 
man-deity. The variety of the technological imagery which 
Plato uses in this work is extraordinary. Sometimes referred 
to as father or generator (e.g. 37c 7), the supreme god who 
“brought the world into order from disorder’ (30a) is, of 
course, more often described as the Craftsman, and the visible 
world as a whole is said to be the copy which he makes from 
the eternal, intelligible model (e.g. 28c f.). But not only are 
his activities, and those of the lesser gods to whom he dele- 
gates the responsibility for completing the work of creation, 
described by such general verbs as unxavaota (devise), 
atepyd&zeo8a1 (produce), and textaiveo6or (construct),? but 
we also find a whole series of images drawn from specific arts 
or crafts. Carpentry, modelling and weaving provide some of 
the most vivid examples. The gods are imagined as working on 
lathes (ropveueo9at, 33b 5; Tepitopveveiv, 69c 6, 73e 7), 
boring or piercing holes (ouvtetpaivetv, 91a 6; KatakevTeiy, 
76b 1) and gluing or fastening things together with bolts 
(KoAA&v, 75d 2; ovykoAAGv, 43a 2; youpol, 43a 3). The 
Craftsman himself is called the ‘wax-modeller’ (knpo- 
TAĠOTNS, 74.c 6), and rrA&rrew (mould) is used to describe the 
construction of vertebrae from bone, for example.” TrAékew 


1 In view of the role of Philia in Empedocles, Cornford's assertion, 6, pp. 31 
and 34, that in the Timaeus Plato is introducing the image of a creator god into 
philosophy for the first time, should be somewhat modified. 

2 E.g. 34c 1, 30b 6, 28c 6, and cf. Snuioupyeiv (‘create’) itself used, e.g. at 
31a 4 and 69c 4. 

3 74a 2, cf. 42d 6, 78c 3, 92b 3, and åmorunoŭoða: (stamp), 39e 7, and 
&iacynuerígec9m (shape), 53b 4. Modelling images are also used to describe 
the Receptacle, the ‘nurse of becoming’ which receives theimprints of the intelli- 
gible Forms, at 50a ff.: it is like the gold out of which the modeller makes many 
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(plait) and úpaivsıv (weave) and their compounds are used to 
describe the joining together of soul and body (36e 2), the 
interlacing of the veins (77e 1) and so on.! Plato also draws 
on the techniques of agriculture for some of his images. The 
gods sow (omeipeiv, e.g. 41c 8), and engraft (£ugureUeiv, 42a 
3) different things, and the structure of the veins is com- 
pared with a system of irrigation channels (77c f£). And 
sometimes he combines images from different skills to de- 
scribe the creation of a compound substance, as, most notably, 
in the account of the formation of bone. At 73€ f. the Crafts- 
man first sifts earth until it is smooth and pure, and then 
kneads (qup&v) and moistens (Seveiv) it with marrow: so far 
theimageis one ofa baker sifting flour and kneading dough (cf. 
Empedocles Frr. 34and 73). Butthen heis described as placing 
this stuffin fire, dipping it in water and repeating this process 
until it cannot be melted either by fire or by water. Here 
Plato seems to be thinking chiefly of some such process as the 
hardening of iron by submitting it to heat and cold alter- 
nately: iron, of course, remains fusible however often this 
process is repeated, but Plato imagines that the bone-stuff 
treated in this way acquires the new property of being 
insoluble by fire or water—as clay, for example, becomes 
when it is fired.? 

Both in its general plan and in many points of detail the 
cosmology of the 7T?maeus is pervaded by images drawn from 
the arts and crafts. The resemblances between Plato's Crafts- 
man and his human counterparts are especially striking if we 
compare the god of the Timaeus with the omnipotent Creator 
different figures, the ‘recipient of impressions’, éxpaysiov, 5oc 2, in which things 
are stamped. (tumoŭoða, e.g. c 5, cf. &cimoya, d 4). 

1 Cf. 41d 1 f. on the joining of the mortal and immortal parts of living beings, 
and 78b f. on the making of the obscure structure of a ‘fish-trap’ to which Plato 
refers in his account of respiration (see below, p. 360). 

? Cf. also the account of the formation of flesh, 74cd, where flesh seems to be 
conceived as the result of a process like fermentation. The god takes water, fire 
and earth, and makes a leaven (s9uouo) from acid (6&5) and salt, mixing this 


with these elements to make flesh (which is described as full of sap, &yxupos, 
and soft). 
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of Judaeo-Christian thought, for example: in the most 
important respects in which they differ, Plato's god is much 
closer to a human craftsman than is the Judaeo-Christian 
Creator. The Craftsman in the Timaeus does not create the 
world ex nihilo, but like human artisans he works on material 
which already exists in an unformed or chaotic state. He is 
not omnipotent, but achieves the best possible results within 
the limitations imposed by the nature of the material itself 
(e.g. 11. 48a) and here too his situation (one might almost 
say his predicament) corresponds to that of his human 
counterparts. But if the similarities between the craftsman 
god and a human artisan are evidently very close, we must now 
raise the question round which the whole interpretation of the 
Timaeus revolves, that is whether, or to what extent, we are to 
take Plato's Craftsman as a ‘mythical’ figure. How far, if at 
al, is the account of the creation of the world intended 
literally? The problem is a particularly complex one,? but 
I shall confine my discussion here to some brief comments on 
the principal relevant texts in the Timaeus. 

The key passage which demands interpretation is 77. 28 bc. 
At the very beginning of his account, 27c 4f, Timaeus 
mentions the two alternatives: either the universe (Tò T&v) 
came into being (yéyovev) or it is ungenerated (&yevés). And 
at 28b 4 ff. he repeats the question, asking with respect to the 
‘world’ or ‘the whole heaven’, móTepov Tfjv dei, yevéoews 
åpxiv Éycov ovSeulav, T] yéyovev, am’ &pxfis rivos apFauevos,? 
and thisisimmediately answered yeyovev. If we take ytyveoOca 
in its usual and most obvious sense, ‘come to be’, this passage 
seems a definite assertion that the world as a whole came into 
existence, and of the ancient commentators, Aristotle 

1 Cf., for example, Cornford, 6, pp. 34 ff. 

2 The most important recent discussions, besides those in the commentaries 
on the Timaeus by Taylor and Cornford (6), are those in Vlastos, 1, Skemp, 1, 


Cherniss, 2, especially pp. 423 ff., Herter, and Hackforth's article (published 


posthumously), 2. 
3 Cornford translates: ‘Has it always been, without any source of becoming; 


or has it come to be, starting from some beginning?’, but he holds that ylyveodo1 
is ambiguous (see next note). 
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evidently interpreted the passage in this sense (Cael. 279b 
17 f£). However, Aristotle also reports at Cael. 279b 32 ff. 
that some thinkers defended their position by saying that 'in 
speaking of the generation of the world, they are doing as 
geometers do when they construct figures: they do not imply 
that the world ever came to be, but for the purposes of 
instruction, SiSacKkaAias xépiv, and to make it easier to 
understand, they exhibit it, like the geometers’ figures, in 
process of formation', and many authorities, both ancient 
and modern, have chosen to believe that this represents 
Plato's own true position too.! Now here, as at other points 
in the Timaeus, it may be impossible to settle the issue de- 
cisively between the ‘literal’ and the ‘mythical’ interpreta- 
tions, but one feature ofthe way in which Timaeus introduces 
his account at 28 bc seems to favour the ‘literal’ interpreta- 
tion in this instance. At 28b 4 ff. Timaeus does not merely 
suggest, in the manner of such other passages as 48b 3 ff.,? 
that the world ‘came to be’, but he also rejects (or appears to 
reject) what Plato himself, on the ‘mythical’ interpretation 
of this passage, was supposed to believe, namely the proposi- 
tion that the world had no beginning. The alternatives men- 

1 Cornford, for example, maintained this, but went even further, interpreting 
ylyvecta at Ti. 28b 4 ff. to mean not ‘come into existence’, but ‘be in a process 
of change’, and he supported this view by referring to the distinction which is 
drawn at 27d 6 ff. between ‘that which is always real and has no becoming’ and 
‘that which is always becoming and is never real’ (yryvóuevov utv del, dv SE 
oU56wore. Hackforth, 2, p. 19, pointed out, however, that dei in this clause is 
missing in some MSS and in the quotations of Proclus and Simplicius, e.g. in Ph. 
135 10f.). If we apply this distinction to 28b 4 ff., according to Cornford, 
yiyvso9c: can only mean ‘becomes’ in the sense of what is always in a process of 
change. But even if yéyovey might, perhaps, be taken in some such sense, it 
remains difficult, or indeed impossible, to account for the phrase am’ &pxñs Tivos 
&p&&uevos (28 b 7) on this interpretation. Even if épxj need not necessarily mean 
‘beginning’, but may be translated ‘source’ or ‘principle’, the verb &pxeo8oa 
must surely mean ‘begin’ in'this context (Cornford himself translated ‘starting’). 
The subject of the sentence is ‘the whole heaven’, and we have, I think, no 
option but to believe that Timaeus states that this had a beginning. 

2 At 48b 3 f. we find the expression ‘before the coming-to-be of the world’ 
(119 Tijs OUpavot yevéoews), at 37e 2 and 52d 4 ‘before the world came to be’ 
(piv ovpavov yevéobar) and at 53a 7 ‘before the whole came to be arranged 


from these things’ (i.e. the four kinds shaken together in the Receptacle) (weiv 
Kal Tò wav & aùtõv Stakoopndiv yevéobat). 
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tioned at 28b 6 ff. are on the one hand ‘that it always existed’ 
(and the meaning of this is specified by the addition of the 
words yevéoews &pxi]v Exwv oU6sufav, ‘having no source, or 
origin, of becoming’) and on the other ‘that it came to be’ 
(which is glossed with the phrase &r^ &pxñs Tivos &p&&usvos, 
“starting from some beginning’). In general there is cer- 
tainly nothing implausible in the suggestion that Plato might 
provide a historical, rather than a purely abstract, account of 
coming-to-be ‘for the sake of instruction’. But it is not neces- 
sary, and it seems intolerably confusing, for Plato to go out of 
his way to make Timaeus emphatically assert that the world 
started from a beginning and implicitly deny that it ‘always 
existed, having no source of becoming’. At this point the 
interpretation that the account of the generation of the world 
takes the form that it does purely and simply ‘for the sake of 
instruction’ and ‘to make it easier to understand’ (in Aris- 
totle’s phrases) seems to me to break down, and we are forced to 
choose between the two alternatives: either Plato was himself 
confused, or he did indeed believe that the cosmos came to be. 


1 At 37c ff. there is another disputed passage which seems to suggest that 
Plato was in earnest in tackling the problems raised by the question of whether 
or not the world came to be. There Timaeus deals with time and says that days and 
nights and months and years did not exist ‘before the world came to be’ 
(tplv oópavóv yevéc9o1) ; time, as he puts it at 38b 6, ‘came to be along with the 
universe’. Taylor took this passage as evidence that Plato did not intend the 
generation of the world to be taken literally: but its significance is, I believe, 
rather the reverse. Taylor argued (p. 69) that ‘no sane man could be meant to 
be understood literally in maintaining at once that time and the world began 
together, and also that there was a state of things, which he proceeds to describe, 
before there was any world’. But the objection to this argument (which has been 
raised not only by Vlastos and Hackforth, but also by Skemp, who shares 
"Taylor's view that the generation of the world is not to be taken literally) is that, 
for Plato, time and the cosmos are evidently identified with orderly motion. There 
is no Kócuos, and no xpóvos in the sense of periodic time, so long as the motion of 
things is irregular. The ‘coming-to-be’ of both the world-order and time itself, 
in this sense, does not exclude the possibility of duration before the creation of 
periodic time. An important distinction is drawn, in this passage, between the 
everlasting existence of the intelligible model of the universe, and the continual 
existence, through all time, of the copy, the visible world itself. As Plato puts it at 
38c 1-3, ‘while the model is in existence through all eternity (m&vra aiéva), the 
heaven has been and is and will be continually, through all time (81& téAous tov 
&ravra xpóvov) ". The significance of the passage is not that it shows that Plato's 
whole treatment of the generation of the world is *mythical'. On the contrary, 
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This brings us to the question which is of central importance 
for our present discussion, the interpretation of the role of the 
Craftsman. The great majority of scholars, whatever their 
views on the statement at 28b that the world came to be, 
would concede that the order in which the creation of dif- 
ferent things is described in the Timaeus is not meant to 
correspond in detail with a historical sequence of events. 
Indeed Timaeus is made to remark on the casual or random 
element in his account when he describes the formation of the 
world-soul after that of the world-body.! But a comparison 
between the Timaeus and other late dialogues enables us to 
go some way towards distinguishing the essential features of 
Plato's doctrine of the Craftsman from the graphic but per- 
haps inessential imagery in which his conception is expressed. 
The doctrine that anything that comes to be necessarily 
comes to be by the agency of some cause (Ùm? aitiou Tivos or 
Siá Tiva adríav) is a principle which Plato affirms repeatedly 
in the later dialogues, not only in the Timaeus (28a 4 f., c 2 f.) 
but also in, for example, the Philebus (26e 3). Without a cause, 
as he says in both these works, nothing could possibly come to 
be (Ti. 28a 5 £.; Phib. 26e 5), and the chief Cause is variously 
described as the Craftsman, or Reason, or King.? But that 
god (however described) is not the only cause at work in the 


the passage throws important light on the sense in which, according to Plato, the 
world ‘came to be’. For Plato, the whole visible world is not everlasting (for 
only the intelligible Forms are such) : on the other hand he affirms both that the 
visible world ‘came to be’ and that it ‘has been and is and will be continually, 
through all time’. Both time and the heaven itself are eternal in this sense, but 
both came to be when order was imposed on a pre-existing disorder. 

1 g4b 10 ff. Cherniss, 2, p. 424, took this to imply that ‘any temporal 
sequence in the account must be a falsification', but this is questionable. The 
passage might equally well be taken as an expression of a belief that there is a cor- 
rect temporal order in coming-to-be at this point. Cherniss says that the order 
which Plato has chosen to describe the generation of body and soul *enables him 
to startle his audience out of the vulgar identification of temporal and ontological 
priority’, but if this is Plato’s intention, he goes a very misleading way about 
fulfilling it, for the passage in which Timaeus refers to the casual element in his 
account is immediately followed by a statement in which Timaeus is himself 
guilty of just the identification of which Cherniss complains: ‘but the god made 
soul prior to body and more venerable in birth and in excellence? (kai yevécer 
Kal épertj rrporépav kal mpsopurtpav, 34c 4 f., and cf. Laws 892a ff.). 

2 Cf. above, pp. 220 and 254 ff. 
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world 1s another doctrine which recurs in different forms in 
late Plato. In the Philebus Reason is contrasted with random 
causation at 28d 5 ff., for instance, when Socrates asks: 
‘Should we say that it is the power of the irrational and 
random (fj ToU &Aóyou koi sik SUvauis) and chance that are 
in charge of all things. . .or that it is reason and a marvellous 
intelligence that arranges and steers them?’ In the Timaeus, 
the Craftsman who is described as ‘the best of causes’ (29a 5 
f.) and who ‘desired that all things should be good and that 
nothing should be imperfect, so far as possible’ (30a) is con- 
trasted with Necessity or the Wandering Cause. The causes 
which bring about such physical changes as heating and cool- 
ing, and which are themselves incapable of possessing plan or 
purpose, are described as the subsidiary causes (ouvaitia) 
which god uses in perfecting the form of the most good as far 
as possible (46cd, cf. 68e).! Rational and irrational causa- 
tion are again contrasted in the Politicus, for when the god 
who guides the world leaves hold of the üller, the world 
revolves on its own ‘of necessity’ in the opposite direction 
(269d 2f.) and 1s subject to violent disorders which are caused 
*by the bodily part of the mixture, the congenital character 
of its primeval nature, which was full of disorder before it 
came into its present order’ (273b 4 ff.). Finally in the Laws 
there is first a contrast between soul, the ‘ primary cause of all 
generation and destruction’ (891e 5 f.), and the secondary 
movements which bring about the combining and separating 
of bodies and so on (897ab),? and then a further contrast 


1 Reason overrules Necessity by persuasion to achieve the best results, for 
the most part ( Ti. 48a, cf. 56c). Sometimes, however, the physical properties of 
things are such that Reason has to sacrifice one aim for another, higher one: at 
75a 7f. for example it is said that keen perception cannot, of necessity, exist along 
with dense bone and flesh: the lesser gods accordingly choose to leave the head 
covered with thin bone for the sake of procuring for men a nobler life, even 
though this means that they are shorter-lived than they would have been had 
their heads been protected with a thicker covering of flesh. 

2 As the Craftsman in the Timaeus is described as making use of the sub- 
sidiary causes (e.g. 46cd), so in the Laws soul is said to use these secondary move- 
ments (897b 1) though here Plato adds that this applies to both the rational and 
the irrational types of soul. 
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between the two types of soul, that which is beneficent and 
intelligent, which controls and cares for “heaven and earth 
and the whole revolution’, and that which is devoid of intelli- 
gence or virtue and which brings about evil (896e-897c). 
The opposition between the rational and good type of 
cause, and irrational, random and evil causation, is a recur- 
rent theme in the late Platonic dialogues, and this provides a 
link between the various images which we have considered in 
this and other sections. In a passage which should warn us 
against pressing any of his cosmological metaphors too far, 
Plato says that ‘to discover the maker and father of the uni- 
verse is hard indeed, and having discovered him, to declare 
him to all men is impossible’ (Ti. 28c). But each of the 
descriptions which recur in the Timaeus, Politicus, Philebus and 
Laws—the King, the Father, the Pilot, the Maker-Creator- 
Craftsman, the world-living-animal—serves, in a dif- 
ferent way, to express an idea of the role of an intelligent, 
beneficent cause in the universe. On the one hand, then, 
these images are linked by certain underlying themes, and 
when we find, for example, that the works of the Craftsman 
are said to be the works of Reason (e.g. Ti. 47e) and that 
Reason, in turn, is said to exist only in Soul (e.g. Ti. 30b 3, 
46d 5f.; Phlb. 30c 9 £.), there is an obvious temptation to 
treat all these images as interchangeable equivalents. But that 
we should not be too eager to attempt to reduce one type of 
imagery to another (to interpret references to the Craftsman 
as references to the world-soul, or vice versa)! seems clear if 
only because each of these descriptions evidently has its own 
part to play in conveying a slightly different picture of the 
role of the primary cause and of its relation to other, sub- 
sidiary causes. Each of the images we have discussed has 
different associations. As King, he exercises a benevolent con- 
trol over all things. As Pilot, he is the intelligent directing 


1 Herter has recently argued that not only are attempts to establish a single 
logically watertight theory of motion in the late dialogues of Plato unsuccessful, 
but they may be misconceived, in that they may lead to serious oversimplifica- 
tions in the interpretation of particular texts. 
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agent in the world. As Father, he is a benevolent creator. As 
the Good Craftsman he is a skilful and purposeful creator who 
achieves the best results that the nature of the material will 
allow (and this theme is elaborated with a whole series of 
technological images which are used to describe the forma- 
tion of different kinds of objects). Finally, when speaking of 
the world-living-animal, Plato develops two oppositions, 
that between soul and body, and (within soul) that between 
rationality and irrationality. It is, then, by this remarkable 
series of interconnected and overlapping images that Plato 
conveys his conception of the primary cause which is at work 
in the universe. Largely traditional, or at least pre-Platonic, 
in origin, these images play a key role in the expression of 
some of Plato's most important cosmological doctrines relat- 
ing to such questions as the purposefulness of creation, the 
source of movement and change, and the causes of imperfec- 
tion 1n the world. 

Aristotle's Unmoved Mover is no craftsman. Yet techno- 
logical imagery evidently plays an important part both in 
illustrating and in recommending some of his general physical 
theories.! T'he most obvious examples of this are some of the 
comparisons and metaphors which he uses to describe the role 
of púois. When Aristotle describes the structure of the bones 
in the body at PA 654b 29 ff., for instance, he compares 
Nature with a modeller in clay who starts with a framework 
made of some solid material and moulds his clay figure round 
this, and in another context, at GA 730b 27 ff., Nature is said 
to resemble modellers, who work directly on their material 
with their hands, more than carpenters, who work with tools. 
Again at GA 743b 20 ff., when the development of the 
embryo is described, Nature is compared with a painter who 
first sketches a figure in outline and afterwards applies the 
colours, and elsewhere she is likened to a good housekeeper 
(GA 744b 16 ff., cf. PA 675b 21) or more simply to an intelli- 


1 Once again the best discussion of this aspect of Aristotle's thought is that in 
Le Blond, 7, pp. 326 ff. 
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gent human being (PA 687a io f£.).! Many metaphors, too, 
suggest the role of Nature as craftsman or artist. She is de- 
scribed as creating (rro:iv, 6npioupytiv), devising (unxava- 
o9o1) and adorning (&mikooueiv) living creatures or their 
parts. Her purposeful activity is expressed, typically, in the 
often repeated phrases ‘nature does nothing superfluous’ or 
‘in vain’,® but like Plato’s Craftsman she is sometimes un- 
able to achieve her ends because of the material with which 
she has to work.* Like Plato, again, Aristotle often uses 
images drawn from technology to elucidate the function of 
different parts of the body, and some of his images seem to 
have been borrowed direct from the Timaeus, unless, indeed, 
they were commonplaces of Greek anatomical theory. Where 
Plato compares the vascular system with a system of irriga- 
tion channels (727.77 cff.) Aristotle uses the same comparison 
(PA 668a 13 ff.),> and where Plato suggests that the criss- 
crossing of the blood-vessels which pass round the head serves 
to bind the head to the trunk (77. 77 de), we find that Aristotle 
similarly compares the interlacing structure of the blood- 
vessels in the body as a whole with wickerwork and suggests 
that it helps to fasten the front and the back of the body to- 
gether (PA 668b 24 ff.).5 

1 Cf. also PA 683a 22 ff. where Nature is said to use each organ for a single 
purpose only, wherever possible, and in this to be unlike a smith who makes an 
oBeMiokoAUyviov, i.c. an article which could serve as either a spit or a lamp- 
holder. 

? E.g. GA 731a 24; PA 652a 31, 658a 92. 

3 See, for example, the references given in Bonitz's Index at 836b 28 ff. 

4 E.g. GA 778a 4 ff. Cf also 749b 7 ff., 777a 16 f. where certain facts are 
explained on the assumption that Nature has only a limited quantity of material 
for her work. 

5 Aristotle adds another image, that of the piles of stones laid along the lines 
of the foundations when a house is built, to illustrate his theory that the blood is 
the material from which the rest of the body is made (PA 668a 16 ff.) : and else- 
where (HA 515a 34 ff.; GA 743a 1 ff.) he compares the blood-vessels with 
K&vapoi (the framework used by modellcrs) to suggest that they are like a frame- 
work round which the flesh accrues (cf. also GA 764b 30 f.). 

€ Cf. also the more obvious comparisons of the stomach with a manger 
(g&rvn, Plato, Ti. 70e 2, Arist. PA 650a 19) and of the diaphragm with a parti- 


tion wall (cf. SioixoSoueiv, Plato, Ti. 69e 6, and vopoikoSóunpa, Arist. PA 672b 
19 f.). 
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The role of púois is often illustrated with comparisons 
drawn from the field of the téyvo1. But Aristotle several 
times explicitly compares these two main types of coming-to- 
be. The distinction between them is drawn at Metaph. 1070a 
7 f., for example, where he says that ‘art is a principle (of 
change) in something else, while nature is a principle in the 
thing itself’, and similarly at Ph. 192b 19 ff. things which 
exist “by nature’ are said to have within themselves a 
‘principle of movement and of rest’, while other things, in so 
far as they are the products of art, ‘have no innate impulse to 
change’.! On the other hand both these types of coming-to-be 
are, of course, analysed in terms of the four causes, and the 
parallelism between them is often brought out. More than 
once Aristotle puts it that art imitates nature (PA. 194a 21 f., 
199a 16 f., cf. Mete. A 381b 6), and other texts imply even 
more clearly that natural products are superior to artificial 
ones.? Yet paradoxically it 1s the sphere of artificial produc- 
tion which provides Aristotle with the majority of his illustra- 
tions when he expounds the theory of the four causes.? Thus 
when the four causes are distinguished, perhaps for the first 
time in the extant treatises, in PA. B 3, most of the examples to 
which he refers are drawn from the arts, particularly from 
sculpture, architecture, and medicine. Again in Metaph. Z 
7-9 artificial productions—the house, the bronze sphere, 
health (the product of the medical art)—are considered at 
length, and when he comes to deal with natural causation 

1 Cf. GA 734b 34 ff., 735a 2 ff., where the point is made that in ‘art’ the 
efficient cause is external to the thing which is produced, while in nature it is 


located in the thing itself (here the movement is derived from the generating 
parent). 

2 E.g. PA 639b 19 ff., on which see below, p. 289. 

3 Le Blond (2, p. 338) has indeed suggested that it is in the domain of 
‘industry’ that the four causes were first distinguished by Aristotle, later to be 
applied to other things, and other scholars have also drawn particular attention 
to Aristotle's use of technological analogies in illustrating natural causation in 
general and the role of the final cause in particular (e.g. Mansion, 1, pp. 197£f., 
227 ff.; Hamelin, 2, pp. 270 ff., 274). 

4 There are, however, some exceptions, e.g. Ph. 194b 30 f. and 195a 21, where 
examples from nature are considered. 
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(which he had first mentioned quite briefly at ch. 7, 1032a 
12 ff.) he says that ‘the case is the same with the things that 
arise naturally as with these [i.e. the products of art]: for the 
seed produces things in the same way as things are produced 
by art? (1034a 33 f.). 

In the biological treatises, especially, various theses relating 
to the doctrine of the four causes are illustrated by examples 
drawn from the ‘arts’. (1) The role of ‘conditional necessity’ 
in nature is explained by referring to artificial productions. 
At PA 639b 23 ff., for instance, he remarks that matter, and 
matter of a certain sort, is necessary before a house can be 
built, and he suggests that the same is also true in the case of 
things that are formed by nature (where the application of 
this principle is, one would say, far less obvious). Again at 
PA 642a 9 ff. he says that as an axe, for example, must be 
hard in order to split wood, and if hard, then made of bronze 
or iron, so the body must be made of suitable materials if it is 
to fulfil its purpose—for the body, too, and each of its parts, is 
a ‘tool’ (ópyavov).! (2) At PA 646a 24 ff., b 9 ff., he refers 
again to the example of the building of a house in order to 
point out that while the bricks and stones come before the 
house itself chronologically, they are ‘for the sake of’ it, and 
not vice versa: so too in nature, while the matter and the 
process of formation are chronologically prior, the formal and 
the final causes are prior logically.? (3) Then too the impor- 
tance of studying not only the material cause, but also the 
composite object, and in particular the formal and final 
causes, in biology, is several times illustrated by considering 
how we should describe an artefact. If we were describing a 
bed or some such object, we should try to define the form 
rather than the matter, the bronze or the wood (PA 640b 


1 Cf. GA 743a 23 ff. where he again illustrates the role of conditional neces- 
sity in nature with a technological analogy, that of the carpenter who ‘would 
not make a chest out of anything but wood’. 

2 Cf. PA 640a 15 ff. where Aristotle again refers to the example of building to 
illustrate the general doctrine that the process of coming-to-be (yéveois) is for the 
sake of the substance (obocia) and not vice versa. 
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23 ff.), and a similar point is made at PA 645a 30 ff., where 
the example given is that ofa house.! (4) But even more com- 
monly technological analogies are used to illustrate the role of 
the final cause in nature. At PA 639b 19 ff. he says that ‘the 
final cause (that “for the sake of which") and the good are 
more fully present in the works of nature than in those of art’,? 
but this follows a passage (b 14 ff.) in which the examples he 
uses to explain the role of the final cause are drawn from the 
‘arts’ (health, the goal of the physician's art, the house, that 
of the builder’s). He again illustrates the final cause in 
nature by a comparison with ‘art’ at 641b 10 ff. There he 
says that nature makes everything for the sake of something: 
*for it seems that as art 1s present [1.e. here, as the final cause] 
in the products of art, so in things themselves there is some 
such principle or cause which comes to us from the universe 
as do the hot and the cold [i.e. the matter]’. And he refers to 
the ‘arts’ yet again in this context at 645b 14 f., taking up 
other themes which we have already discussed: ‘since every 
instrument (Spyavov) is for the sake of something, and each 
of the parts of the body is for the sake of something, that is to 
say some action, it is clear that the body as a whole arose for 
the sake of some complex? action. Just as the saw came to be 
for the sake of sawing, and not sawing for the sake of the 
saw, for sawing is the using of the instrument, so the body 
exists for thesake ofthesoul, in a way, and the parts ofthe body 
for the sake of the functions which each of them naturally 
fulfils.’ 

Finally there are two passages in particular, both in 
Physics B, in which Aristotle uses a comparison with artificial 
production not merely to illustrate, but also, it seems, to 


1 Cf. also a long passage in GC B 9 (335b 7-336a 14) where he draws com- 
parisons between nature and ‘art’ to illustrate the role of the efficient cause and 
to suggest that this, and the form, are superior to the matter. 

2 Cf. PA 641 b 18 ff. where Aristotle says that orderliness and definiteness (tò 
tetaypévov, Td òpiopévov) are more evident in the heavenly bodies than in our- 
selves: indeed in the heaven ‘there is not the slightest indication of the random 
or disorderly’. 

3 Reading moAvuspoUs at PA 645b 17 (Bekker mAfjpous). 
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recommend, certain theses concerning the role of the four 
causes in nature. In PA. B, asin the biological works, the role 
of the final cause in nature is several times compared with its 
role in ‘art’ (e.g. Ph. 199a 15 ff., 200a 34 ff). But at Ph. 199a 
33 ff. he deals with the occasions when nature fails to achieve 
her ends, and here it is on the analogy of the failures which 
occur in ‘art’ that he explains, or rather explains away, those 
which happen in nature (monstrosities and the like). As he 
puts it, ‘faults happen in the products of “art” as well...so 
that it is clear (oTe Sov 671) that they may also happen in 
the works of nature'. Then at 199b 26 ff. there is a second 
striking passage where again it is the final cause which 
Aristotle is considering. He says that it is absurd to deny that 
there is a final cause in nature on the grounds that in nature 
the efficient cause is not seen to deliberate (i.e. there is no 
conscious craftsman). ‘Art’, he suggests, does not deliberate 
either. ‘If ship-building were in the wood itself, it would act 
in the same way as nature. So that if the final cause is present 
in art [or perhaps: in the art], it is present also in nature 
(do7’ ef £v TH TÉxv1) Éveo ri TO Évek& Tov, kal &v TH quoe). And 
this is especially clear when someone heals himself, for nature 
is like this person.' It is particularly notable that Aristotle 
should point out that the final cause in nature is not the result 
of conscious deliberation, and in general we should certainly 
not say that he in any way confused the two spheres of natural 
and artificial production or blurred the major distinctions 
between them: but on the other hand, if they are distinct, 
these two spheres are nevertheless ‘analogous’, and in his 
account of change he repeatedly draws attention to the paral- 
lelisms between them, referring to the circumstances that 
obtain in the sphere of artificial productions both to elucidate, 
and to some extent also to support, his analysis of natural 
change. 

The chief significance of the technological images which we 
have been considering may be said to lie in the part they 
played in the development and expression of two important 
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cosmological doctrines, the notion of a scparate moving 
cause, and the conception of the element of rational design in 
the universe. (1) Craftsman images may sometimes suggest a 
distinction between the moving cause and the material upon 
which it acts. In Empedocles, no hard and fast distinction is 
as yet made between efficient and material causes, for Philia 
itself still appears to be conceived as an ingredient in the 
finished products which it creates. In Plato, however, the 
separation between the moving cause and that which is 
moved is complete. In discussing the history of vitalist no- 
tions in Greek cosmology, we remarked that it is an excep- 
tional feature of Plato's theory that he conceived the invisible 
soul, the source of movement, as a quite separate entity from 
the visible body which it moves, but a similar type of distinc- 
tion is also expressed, and indeed expressed much more 
clearly, by means of technological images where the Crafts- 
man is distinct from the material which he brings into order 
from disorder. If in Aristotle's theory of natural generation 
the efficient cause is located in the thing itself and cannot be 
separated from it in fact (#py%œ), he still distinguishes logi- 
cally (Aóyc) between the efficient and the material causes, 
and he relies, in the main, on comparisons with artificial 
production to illustrate this distinction. 

(2) Technological images have a further important role in 
Greek cosmological theories in expressing various conceptions 
of the element of rational design or finality which is manifest 
in the universe. Already in pre-philosophical literature there 
are many texts which testify to the belief that the supreme god 
Zeus controls the destiny of things, although Zeus' will is 
arbitrary and his control was most often conceived in political, 
not technological images (see above, pp. 196 ff., 208 £). But 
then the image of steering or guiding is used by several Pre- 
socratic philosophers in connection with their cosmological 
principles, and sometimes these images serve to convey not 
only the notion of power, but more particularly that of 
intelligent direction. Diogenes of Apollonia, for example, 
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says that air guides all things (Fr. 5) and he also identifies 
air with the intelligence which has arranged all things for the 
best (Fr. 3). In Empedocles we find the first extant Greek 
philosophical texts in which the role of a cosmological prin- 
ciple is conceived as that of a creative craftsman, although it 
is more difficult to say to what extent the idea of design is also 
implicit in his use of such imagery. Both Plato and Aristotle, 
however, convey their different conceptions of the element of 
finality in the universe largely with the aid of technological 
imagery. The metaphors which Plato uses to describe the role 
of the primary cause are very varied, and it is characteristic of 
him to express his ideas on this topic in the form of images and 
myths (the interpretation of which is, however, often the 
subject of disagreement among scholars). Aristotle, too, uses 
many craftsman images in connection with his doctrine of 
Nature, but it is characteristic of him that he should state the 
general theory which underlies and justifies these comparisons 
explicitly, on the one hand noting the points of difference 
between natural and artificial productions, and on the other 
asserting that the four causes are ‘analogically’ the same in 
both types of coming-to-be. 

Finally, a note should be added on the manifest and strik- 
ing contrast between the low esteem in which Plato, and 
indeed Aristotle too, held the life of the craftsman, and their 
repeated use of craftsman imagery in their cosmological and 
physical doctrines. First itis apparent that the political status 
of the craftsman improved very considerably during the 
centuries which separate Homer from Plato. Certainly by the 
beginning of the sixth century, at least, craftsmen could be, 
and often were, full citizens in many city-states: at Athens, 
Solon, it will be remembered, even invited foreign craftsmen 
to settle with the offer of citizenship. The Hippocratic 

* Aristotle informs us that ‘in some states the craftsmen had, in ancient times, 
no share in government, until extreme democracies occurred’ (Pol. 1277b 1 fÈ), 
and cf. 1278a 6 ff. where he notes that ‘in ancient times, in some cases, the 


artisan class (Tò Bávaucov) were either slaves or foreigners, and therefore most 
of them are so to this day’ and goes on to suggest that ‘the best form of state 
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treatises On Ancient Medicine and On the Art testify to the high 
regard in which the téyvai as a whole (and not just the ‘art’ 
of medicine) were held, in some quarters at any rate, in the 
late fifth and early fourth centuries! Nevertheless, a marked 
antipathy persisted between the aristocracy and the lower 
classes (including those engaged in trade and in the Bávavcoi 
TÉXvot, i.e. the manual workers or artisans, especially), and 
this 1s, of course, expressed particularly strongly in the dia- 
logues of Plato himself. There is an undeniable anomaly, 
then, between, on the one hand, the contempt which Plato 
expresses for craftsmen in the Republic, for example (e.g. 
495de, 522b, 590c), and on the other, his description of the 
creator of the universe as the Craftsman or the Wax- 
Modeller (77. 28a 6, 74c 6) and his use of images drawn from 
industry to describe his activity.? Similarly Aristotle describes 
the work of Nature with images drawn not merely from the 
more gentlemanly or liberal arts, but also from the handi- 
crafts, as when he compares Nature herself with a modeller 
(PA 654b 29 ff.; GA 730b 2715), and yet he too clearly 
despised the artisan class and considered the life they led not 
worthy of a citizen (e.g. Pol. 1277a 37 f., 1278a 6 ff., 1328b 
99 £). It is true that the contempt of both philosophers is 
directed more against those who practised the arts and crafts 
for their livelihood and to the exclusion of higher things, than 
against the activities in themselves? But it is still remarkable 
will not make artisans citizens’ (a 8). Cf. also Plato's injunction, in the Laws, 
846d, that no resident citizen shall be a craftsman. 

1 See especially VM ch. 1, CMG 1,1 36 7 ff. and de Arte ch. 1, CMG 1,1 9 2 ff, 
and see Festugiére, pp. xv ff., and Heinimann, 2. 

2 When in Hesiod, e.g. Op. 60 ff., Zeus is described as directing Hephaestus 
to make Pandora, the idea may well be that the menial work of fabrication is 
beneath the dignity of Zeus himself. It is striking that Plato too uses the device 
of representing the Craftsman as directing other gods to carry out certain tasks 
(Ti. 41a ff.), but this is not to save the Craftsman from the humiliation of 
personal involvement in the business of manufacture, but on the contrary to 
suggest that those products for which the Craftsman himself is not directly 
responsible are imperfect. 

3 'Thus Aristotle puts it that the good man and the statesman and the good 


citizen ought not to learn the work of those who are ruled ‘except for their own 
occasional use? (Pol. 1277b 3 ff.), and at Pol. 1337 b 17 ff. he points out that it 
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that they both repeatedly describe the creator-god or Nature 
herself as a craftsman, in view of the low opinion which they 
express for those who were merely human craftsmen, and we 
are left to conclude that it was because the arts and crafts 
provided such striking models for intelligent, purposeful 
activity that they used these images in their cosmological 
theories in spite of a certain prejudice against the chief 
exponents of those activities in human society. 


CONCLUSIONS 


The present study does not, of course, profess to be an exhaus- 
tive survey of the imagery used in the cosmological theories of 
the early Greek philosophers. Moreover, it should be noted 
that because the only really reliable evidence, in such a study, 
is that of the original quotations from the philosophers them- 
selves, comparatively little has been, or can be, said concern- 
ing the Pythagoreans, the Atomists and other philosophers 
who are particularly poorly represented in our extant sources. 
Nevertheless, the three sets of images which I have discussed 
are certainly among the most important to appear in Greek 
cosmological writings in the period down to Aristotle, and the 
fact that their use is so widespread provides some safeguard 
against the distorting effects of the fragmentary nature of our 
evidence. 

I may now review some of the main conclusions which an 
examination of these images would suggest. First of all they 
clearly play an important part in the development and ex- 
pression of certain key cosmological doctrines, indeed some of 
the doctrines in question seem inseparably bound up with the 
images in which they were expressed. Time and again the 
Presocratics convey their conceptions of cosmic order, and 


especially the idea ofa self-regulating relationship between the 
makes a difference with what end in view a particular activity is practised: an 
action done for one's own sake, or for the sake of friends, would not appear 


illiberal, but the same action, done for the sake of others, would be thoughtservile. 
(I am indebted to Mr F. H. Sandbach for drawing my attention to this point.) 
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primary cosmic substances or forces, by means of a concrete 
political or social image. Again the conception of the world 
as a living organism provides a further representation of the 
universe as a single whole, and it enabled its development to 
be described in terms of a natural growth or evolution. 
Thirdly, images drawn from technology were particularly 
important as a means of expressing two ideas, the notion of a 
separate ‘moving cause’, and the conception of the element of 
design in the universe, and in Plato, at least, the creation of 
the world as a whole was sometimes represented as the work 
of a craftsman-god. Ideas derived from the spheres of politics, 
biology and technology are used repeatedly by the Greek 
philosophers to describe the roles of particular cosmological 
principles, in generalising concerning the factors which 
govern change and coming-to-be in the world, above all in 
conveying various conceptions of the ‘cosmos’ itself, i.e. the 
unity which underlies the plurality of phenomena. And it is 
worth noting that not only is Greek cosmology much in- 
fluenced by ideas derived from politics and biology, but the 
histories of Greek political thought and biology are them- 
selves coloured by a similar frequent use of images drawn 
from other fields. Not only was the cosmos sometimes repre- 
sented as a state, or as a living organism, but the state in turn 
was frequently compared with a living being in Greek 
political theories, and conversely the living organism is often 
described in the medical writers as a complex consisting of 
opposing forces or factions. Again some of the most 

1 Some of the political images which commonly appear in Greek medical 
theory have already been noted, p. 216, n. 1 and p. 230, n. 1. As for analogies 
between the state and a living being, one of the most notable examples is, of 
course, the comparison between the city and the individual in Plato's Republic 
(on which see below, pp. 396 f., in my chapter on arguments from analogy). It 
is interesting that Aristotle uses this analogy on different occasions from both 
points of view, comparing the living creature with a well-governed city in the 
biological works (MA 703a 29 ff.), and describing the constitution as the life, as 
it were, of the city, in the Politics (1295a 40 f., and compare his distinction 
between ‘true’ and ‘corrupt’ constitutions, the latter deviations, wapexBacers, 


from the former, e.g. 1279b 4 ff., the verb mapekpaiveiv being one used, e.g. at 
GA 771a 11 ff., of monstrous births). 
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elaborate comparisons drawn between the macrocosm and 
the microcosm occur in the Hippocratic treatises, where the 
writer's aim is partly to suggest certain theories concerning 
the structure of the cosmos as a whole, but partly also to pro- 
pound certain views on, for example, the anatomical struc- 
ture of man.! This last example shows particularly clearly 
that cosmological and biological theories had a profound 
influence on each other. Not only was the macrocosm 
apprehended in terms of the microcosm, but the reverse 
process took place too, and the conception of the individual 
living being was influenced by theories about the cosmos 
as a whole. Indeed the cosmological images which have 
been our subject in this chapter are part of a still more vast 
complex of analogies in which Greek notions concerning 
nature and art, the state, the living organism and the world- 
whole itself are interrelated. 

Certain typical cosmological doctrines which were developed 
in the Presocratic period or later were regularly expressed by 
means of concrete political, biological or technological images. 
But how far is it correct to suggest that these doctrines follow 
the pattern of beliefs which can already be traced in earlier, 
that is pre-philosophical, texts? First a very general point: 
in considering both the pre-philosophical world-picture (if one 
may call it such) and early Greek cosmological theories we 
have traced the predominant role of ideas derived from three 
main fields of human experience, society, living creatures, and 
industry. No doubt all cosmological doctrines may be said to 
reflect the experience of their authors to a greater or lesser 
degree, taking experience in the broadest sense to include 
their total awareness of their environment. But early Greek 
cosmology seems particularly dependent on ideas which 
derive specifically from man’s own experience of his fellow 
beings: this applies especially, of course, to their social, 
political and technological images, but also, to a lesser 
extent, to their vitalist notions, in so far as some philosophers 


1 See above, pp. 252 f., on Vict. 1, ch. 10, L vr 484 17 ff. especially. 
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considered man himself as the type or model of a living 
creature. If early Greek religion is largely anthropomorphic, 
one might say that early Greek cosmology is still, in emphasis, 
largely anthropocentric. Secondly, in some cases there are 
more specific similarities between the images which the 
philosophers used and those which occur in pre-philosophical 
beliefs and myths. This is obvious enough in the case of the 
traditional conception of Zeus as a supreme ruler: the titles 
King and Father are used both by Heraclitus (with a certain 
irony, perhaps) of War, and by Plato of the Craftsman and 
the cosmic Reason. But it may also be suggested that the 
creative agents which are described with such a variety of 
technological imagery in Empedocles, Plato and Aristotle, 
have a mythical prototype in the figure of the craftsman-god 
Hephaestus. And in considering the role of Eros and Philia in 
Parmenides and Empedocles we can appreciate that Aristotle 
had good reason to suggest a comparison with the earlier 
use of Eros in Hesiod, for already in the Theogony sexual 
imagery was used extensively to describe the generation of 
personified figures representing many different types of 
phenomena. 

At the same time, however, the respects in which the 
philosophers’ cosmological theories differ from the pre- 
philosophical myths and beliefs which we have considered, 
are obvious and important. First the philosophers' doctrines 
are, for the first time, cosmological theories. There is no evi- 
dence in our extant pre-philosophical Greek texts that the 
world as a whole was conceived as a state or as a single living 
being, let alone as an artefact. Rather it was, in all prob- 
ability, the philosophers themselves who were responsible for 
the first clear expression of these three different conceptions 
of the cosmos as a unity. Secondly, where the pre-philosophi- 
cal myths which we discussed are generally personal and 
particular, the images of the philosophers usually refer to 
abstractions and generalities. Homer and Hesiod have an 
extremely vivid and detailed conception of the society of the 
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gods, but social imagery is applied by the philosophers not to 
personal deities, but to abstract cosmological principles. In 
Homer and Hesiod Zeus is supreme ruler, and his rule is 
largely (though not entirely) capricious, but in such philo- 
sophers as Anaxagoras, Diogenes of Apollonia and Plato the 
metaphor ofsupreme rule is applied not to any arbitrary deity 
but to the principle of order and'rationality in things itself 
(Mind, Air-Intelligence, the cosmic Reason). When we find 
natural phenomena personified in early Greek texts, it is 
usually implied that the phenomena have wills of their own, 
and we find some explicit references to the randomness and 
unpredictability of their behaviour (as when Hesiod speaks of 
the personified diseases roaming ‘at will’ among men, Of. 
102 ff., see above, p. 207, n. 2). Again the contrast with the 
philosophers’ use of biological notions is marked, for al- 
though both Plato and Aristotle continued to believe that the 
stars are living beings, we argued (pp. 267 f.) that this was in 
no way connected with any idea that their movements are 
random: on the contrary, both philosophers reiterate that the 
movements of the heavenly bodies are supremely orderly. 
Similarly, technological images are used in Hesiod to describe 
the creation of Pandora, but the motive for this creation is 
said to be Zeus’ desire for revenge, while in the philosophers 
craftsman images are used in connection with a generalised 
conception of a creative force, the Philia of Empedocles, 
Plato’s creator-god, and Aristotle’s Nature. We see, then, that 
while there is a strong element of randomness implicit in those 
pre-philosophical myths and images which involve references 
to personal deities or personified figures of some sort, in the 
philosophers images which are often of a broadly similar type 
are used, above all, to express the notions of order and 
rationality themselves, and to convey a conception of the 
cosmos as a single, unified whole. Finally, the philosophers’ 
images are marked out from their pre-philosophical counter- 
parts not only in being the product of reflection on cosmo- 
logical problems, but also in that they are the subject of 
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rational debate and criticism. It is true that the notion that 
the primary stuff of things is alive and divine is common to all 
the earlier Greek philosophers, but we noted how different 
cosmologists proposed quite different variations on the theme 
of the world-living-organism in their attempts to give an 
account of the evolution of the world or of its present state. 
And in the case of social and political images, not only do we 
find three distinct types of models used by different theorists, 
but in one instance (Heraclitus Fr. 80) we have fairly clear 
evidence of a Presocratic philosopher deliberately correcting 
and modifying the image which one of his predecessors had 
suggested. 

We have considered certain respects in which early Greek 
cosmology seems to follow, and others in which it clearly 
departs from, the patterns of earlier beliefs and myths. But 
within the period of Greek philosophy which we have been 
studying we can trace certain important modifications in the 
role of images in cosmology and in the attitude towards their 
use. As Greek philosophy developed, there is an increasing 
awareness of the distinctions between different categories of 
objects (e.g. animate and inanimate) or between different 
areas of reality (e.g. Society and Nature). True, our evidence 
for the earliest period is such that it is often impossible to be 
certain what views the Milesians or the earliest Pythagoreans 
may have entertained on such topics. But it seems clear that 
Democritus had a truer appreciation of the boundary line 
between animate and inanimate things than had Thales, and 
we can trace a definite and marked increase in interest in the 
distinction between gvo1s and vópos, nature and man-made 
convention, towards the end of the fifth century. But not 
only do we find later philosophers drawing certain distinc- 
tions which appear to have been blurred, if not completely 
ignored, by some earlier writers, but we should also, I think, 
be justified in seeing a general development in the philo- 
sophers’ awareness of the nature and status of their cosmo- 
logical images. Empedocles Fr. 17 provides the first clear 
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evidence of a Presocratic philosopher recognising that in his 
cosmological theory he was applying certain concepts in a 
new context, and we may conjecture that Anaxagoras was 
equally conscious of applying the term ‘seeds’ beyond its 
normal sphere of reference in his physical theory. And yet the 
difference in outlook between Empedocles and Aristotle (for 
example) on the subject of the use of images in cosmology 
becomes evident when we consider the latter's criticisms of 
the metaphor of the oath in Fr. 30. Aristotle complained (as 
we might too) that Empedocles had failed to give any reason 
for the change from the rule of Love to that of Strife. Yet 
it may be (I suggested) that Empedocles himself did not 
anticipate this type of criticism at all: to him the image of 
the oath may have seemed ‘explanation’ enough of the 
change in question. Like many of the cosmological images 
of the Presocratics, the oath or contract of Empedocles 
Fr. 30 offers a concrete social model which is quite clear in 
itself: its inadequacies as an account of why the change from 
Love to Strife takes place only become apparent when we 
interrogate the metaphor and seek to translate it into physical 
terms. 

Several of the later Presocratic philosophers probably 
recognised that they were applying familiar conceptions in a 
new context when they used them in their cosmological or 
physical doctrines. But it was Plato who first drew a general 
distinction between images and ‘myths’ on the one hand, and 
reasoned accounts and demonstrations on the other. Yet on 
such subjects as the nature of the Maker and Father of the 
universe, and the nature of the movement of Reason, Plato 
explicitly disclaimed being able to give a non-figurative 
account (Ti. 28c; Laws 897de), and it is clear that he 
believed that images are necessary for the expression of some 
of the highest truths. Many of the metaphors which he uses 
to convey his cosmological doctrines can be paralleled quite 
closely in earlier writers, and his use of imagery may be said 
to have this, too, in common with that of such philosophers as 
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Heraclitus or Empedocles, that in all three we find a series of 
contrasting, even conflicting, images describing the role of 
cosmological principles. In Heraclitus, as we saw, the world- 
order is identified with an ever-living fire in Fr. 30, but in 
other fragments (64, 66) fire, in a different role, ‘guides all 
things’ and ‘will judge and convict them’ (and again else- 
where, Fr. go, ‘all things’ are said to be ‘an exchange for fire 
and fire for all things’). In Empedocles the principle which 
unites the four roots appears (we might say) to be immanent 
in them when it is described as the force of sexual attraction 
or friendship (e.g. Fr. 17): but elsewhere (Frr. 73, 75, etc.) 
Kupris acts as a craftsman and the four roots are her material, 
and these images, if pressed, might be taken to suggest that 
Love is, in some sense, a transcendent force. In Plato this 
tendency reaches, perhaps, its fullest development, for he 
describes the primary Cause which is at work in the world ina 
set of overlapping images (as King, Father, Pilot, Craftsman 
and the good soul) each of which has slightly different associa- 
tions, and each of which conveys the nature of this cause, and 
its relationships to other factors in coming-to-be, under a dif- 
ferent aspect. In each case a modern interpreter, honouring 
above all else the principle of consistency, might feel tempted 
to select one image (or group of images) as the philosopher’s 
true and definitive conception, although such an attempt 
would surely be misguided. Rather, in each case, to under- 
stand the original thought in all its complexity, we should 
treat these images (much in the same way as we saw that 
many pre-philosophical images should be treated, pp. 201 ff.) 
not as alternative, but as cumulative and complementary 
accounts, each adding to, but none, as it were, restricting, the 
writer's conception. 

Aristotle was by no means fully emancipated from the 
influence of vitalist notions such as are found to recur in 
Greek cosmology, affirming, for example, that the heavenly 
bodies are endowed with life, and that the earth, too, is 
subject to cycles of growth and decay. But in general his 
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cosmological theories are notably less dependent on metaphor 
and imagery than those of most earlier writers. His account of 
the principles of change and coming-to-be is a case in point. 
Where Empedocles and Anaxagoras and Plato too had ex- 
pressed their ideas on coming-to-be mainly with the help of 
concrete images or models drawn from certain aspects of 
familiar experience, Aristotle gives an explicit general 
account of the principles of change in the doctrine of the four 
causes. The four causes are the same 16 dvdAoyov: they 
apply, that is, in different ways in the different spheres of 
coming-to-be, and he gives separate analyses of change in 
nature and in ‘art’. The doctrine of the four causes is not 
based on images, then, so much as on a deliberate analogy: 
it is not the outcome of a conscious or unconscious assimila- 
tion of the unknown to something in familiar experience (for 
neither nature nor ‘art’ is intrinsically better known than the 
other), so much as the result of an explicit comparison between 
two spheres of coming-to-be which are recognised and kept 
distinct. Like any general theory of change, this doctrine is, of 
course, an attempt to suggest certain significant similarities 
between different areas of reality, but now the different areas 
of reality in question are analysed separately, and not only 
their similarities, but also some of their differences, are 
pointed out.! Plato's attitude to the use of images in cosmo- 
logy is marked out from that of his predecessors in this, that 
he was fully aware (as they probably were not) of the distinc- 
tion between a (mere) image and a demonstrative account. 
But a further, and a greater, difference separates Plato and 
Aristotle at this point, for while Plato, like most of the Pre- 
socratics (and, for that matter, many later philosophers), 
largely relies on images to express his cosmological doctrines, 


1 Thus he remarks that in nature the efficient cause is located in the thing 
itself, while in ‘art’ it is external to the thing produced, and he also observes that 
while craftsmen consciously deliberate, the same is not true of nature, even 
if at other points (e.g. when applying the doctrine of potentiality and actuality to 
the natural movements of the elements) he appears to underestimate or even to 
ignore the differences which separate the various modes of coming-to-be, natural 
and artificial. 
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Aristotle expressly rejects the use of metaphor in reasoning as 
a whole,! and in practice the account which he gives of the 
general principles of sublunary change (at least) is an explicit, 
non-figurative one, based on separate analyses of the circum- 
stances that apply in different areas of reality. 


1 See below, pp. 404 f. 
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THE ROLE OF COMPARISONS IN 
PARTICULAR ACCOUNTS 


We may draw a broad distinction between two overlapping 
strands in Greek speculative thought, the attempt to con- 
struct comprehensive cosmological theories, and the attempt 
to explain specific natural objects or phenomena. I have tried 
to show the part played by certain types of images in the 
general cosmological doctrines put forward by Greek philo- 
sophers, but we must now consider the role of comparisons in 
their inquiries into the nature and causes of particular 
phenomena. 

The inquiries of the Presocratic philosophers range over a 
wide variety of topics. Indeed it 1s one of their most striking 
achievements that they opened up so many fields of investiga- 
tion and were the first to treat as problems such questions as 
the nature of the heavenly bodies, the causes of such natural 
phenomena as earthquakes, eclipses, thunder and lightning, 
the origin of living creatures in general and of man in 
particular, the nature of sensation and so on. It is not until 
late in the fifth century that we begin to find definite views 
propounded on the question of the criteria which a scientific 
theory should fulfil (for example in the Hippocratic treatise 
On Ancient Medicine). But from the very first, if we consider the 
practice of Greek philosophers in the actual theories and 
explanations which they proposed, we may observe certain 
recurrent features in their accounts of natural phenomena. 
Certainly the absence of references to the supernatural helps 
to define the nature of their accounts negatively, but one of 
the most striking positive characteristics of the explanations 
which they put forward is the frequent appeal to analogies. 
Many of the theories which are attributed to the Presocratics 
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or which appear in their extant fragments involve, or even 
consist of, an attempt to liken the phenomenon to be explain- 
ed to some other, generally more familiar, object (whether or 
not there is any discernible similarity between the two). Now 
to compare some unfamiliar object with one that is better 
known is, as I have said, a matter of common sense, and we 
have considered a number of contexts in Homer where when 
someone is faced with a new or strange person or thing his 
reaction is to compare it with some familiar object. But what 
I wish to consider here is the way in which a similar pro- 
cedure was employed and adapted by the philosophers and 
medical writers in the context of their explanations of natural 
phenomena. To consider what a thing is like is an obvious 
possible preliminary step towards achieving a greater under- 
standing of its nature, and as we shall see, comparisons have a 
specially important and fruitful role in early Greek thought as 
the source oftheories concerning phenomena which could not, 
in the nature of things, be investigated directly. At the same 
time we must consider how far the earliest Greek investigators 
went beyond the mere suggestion of a possible analogy in their 
theories. How strong are the analogies which they proposed, 
and how critically do they appear to have assessed them? 
Again how far was it possible, and how far did they attempt, 
to submit the theories which they suggested on the basis of 
analogies to test and verification? The role of comparisons in 
the early stages of Greek science is a complex one, for they 
were used extensively not merely as the source of theories and 
explanations, but also as the grounds for recommending 
them, and in the latter context we find a number of particu- 
larly complex analogies proposed, some of which involve the 
undertaking of specially designed investigations. Moreover, 
if we consider the rare passages in pre-Platonic writers which 
formulate views or express recommendations on the subject of 
the method to be adopted in the inquiry into nature, we shall 
see that in several notable instances these relate to the use of 
analogy. 
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THE MILESIAN PHILOSOPHERS 


The first evidence we should consider concerns the Milesian 
philosophers. Here the reports on which we depend are all 
second-hand, and many of them late and untrustworthy, so 
that we are obliged to assess the evidence for each comparison 
with special care. Yet in one respect the accounts of their 
explanations of particular phenomena are often more reliable 
than those which relate to their general cosmological theories, 
in that the former are less likely to presuppose any knowledge 
of sophisticated philosophical distinctions (such as that 
between matter and moving cause). Several of the numerous 
comparisons which are contained in our secondary sources 
are striking and apposite, and in some cases it seems much 
more probable that the image derives from the Milesians 
themselves than that it is the invention of a commentator. 
I shall consider some particularly interesting examples from 
each of the Milesians 1n turn. 


(a) Thales. The earth floats on water 


Aristotle twice attributes to Thales the doctrine that the 
earth floats on water. At Metaph. 983b 21 f. (DK 11 A 12) he 
says that Thales ‘declared that the earth rests on water’, 
though at Cael. 294a 28 ff. (DK A 14) he is more guarded in 
his ascription of this idea to Thales: ‘this is the most ancient 
account [i.e. of why the earth is at rest] which has come down 
to us, which they say Thales the Milesian gave, namely that 
the earth rests because it is afloat, like a piece of wood or 
something similar'. Already in antiquity? it had been sug- 
gested that Thales derived this theory (as also the idea that 


! Kranz, 7, contains a collection of the Presocratics’ similes and metaphors 
(with little interpretative comment). Rather more important contributions to 
the study of the role of comparisons in the period before Aristotle are the articles 
of Diller (1, dealing particularly with the period from Empedocles to Demo- 
critus) and Regenbogen (dealing especially with the Hippocratic treatises On 
Generation, On the Nature of the Child and On Diseases 1v), and cf. also Snell, 5, ch. 9. 

? See Simp. in Cael. 522 16 f£, DK A 14, and cf. Plu. de Is. et Osir. 34, 364d, 
DK Att. 
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water 1s the origin of all things) from Egypt, and the fact is 
that in one Egyptian myth! the earth (Geb) was imagined as 
floating on Nun, the primordial waters. But whatever value 
we attach to this suggestion, the point has often been made 
that Thales' theory should be distinguished from the Egyptian 
or any other myth in this, that it referred not to personal gods, 
but to the familiar substances earth and water. Itis true that 
he may well have continued to consider these in some sense 
divine,” but in no other respect do they resemble the anthro- 
pomorphic or zoomorphic gods of Greck or Egyptian religion 
whose genealogies and whose exploits were the subjects of 
numerous myths.? 

At Cael. 294a 30 ff. the example of ‘a piece of wood or 
something similar' and the explanatory statement which 
follows *for none of these things rests naturally on air though 
they do on water' seem to be Aristotle's own illustration and 
comment. But if we accept Aristotle's account at all (and 
there seems no good reason not to do so) Thales evidently 
thought that the earth is afloat, whether or not he specifically 
compared it with a piece of wood. Ifwe ask why he held this 
idea, it may be (as Aristotle suggests) that he intended to 
explain why the earth does not 'fall': alternatively (or in 
addition) he may have wished to relate earth to his primary 
substance water and to suggest the priority of the latter. In 
either case the notion that the earth floats is open to obvious 
objections. Aristotle noted that the question of what sup- 
ports the water on which the earth rests, was not dealt with, 
and he also pointed out that in fact pieces of earth (unlike bits 
of wood) do not float on water (Cael. 294a 32 ff., b 3 ff.). Yet 
Thales’ idea should rather be judged in relation first to the 
obscurity of the problem (as it must have seemed to him) and 


1 See Wilson, in Frankfort, 2, pp. 54 fE., 59 ff. For various possible Egyptian 
and Near Eastern parallels for the idea that water is the origin of things, see KR, 
pp- go ff. 

2 The possible implications of the dictum attributed to Thales that ‘all things 
are full of gods’ are discussed above, pp. 233 f. 

3 We may note, for instance, that in Egyptian mythology Nun and Geb each 
have consorts, Naunet, the counterheaven, and Nut, the sky-goddess. 
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secondly to previous conceptions of the physical connection 
between different world-masses.1 We might compare it, for 
example, with the myth of Atlas holding up the heavens 
(Hes. Th. 517 f£). Thales’ idea, by contrast, is a rational 
account, a Adyos, first in that it omits any reference to anthro- 
pomorphic gods or the supernatural, and secondly in that it 
is based on a certain positive analogy between the effect to be 
explained (why the earth is ‘held up’) and an effect that is 
observed elsewhere (solid objects being ‘held up’ when they 
float). It is true that Thales appears to have ignored the 
negative analogy (the differences between the behaviour of 
pieces of earth and wood in water), but rather than dismiss 
his idea out of hand, it would be more to the point to agree 
with Aristotle's moderate judgement on those who first 
tackled the problem of why the earth is apparently at rest: 
‘they seem to have investigated the difficulty up to a certain 
point, but not as far as they might have done’ (Cael. 294b 6f.). 

We should go on to note that Thales may have based a 
suggestion concerning the nature of earthquakes on his idea 
that the earth floats on water. According to Seneca (Quaest. 
Nat. ut 14, DK A 15) at least? he held that ‘the earth is 
supported on water and is borne like a ship, and when it is 
said to quake" itis tossed about by the motion of the water’. 
This notion, too, bears a superficial resemblance to an earlier 
mythical conception, for earthquakes were often attributed to 
the sea-god Poseidon, the earth-shaker, 'Evvoofyoaios, 

1 Homer and Hesiod are more interested in the horrendous aspects of the 
underworld regions (which are the abode of the dead, the prison of fallen gods, 
etc.) than in their geography, of which they give a confused picture. Some pas- 
sages (e.g. Jl. 8 14) refer to the gulf beneath the earth (through which offending 
gods are hurled by Zeus). But we also hear of the ‘roots’ of the earth, which 
at Hes. Th. 726 ff. are said to grow from above Tartaros. Cf. also Th. 736 ff. 
and see KR, pp. 10 f., and most recently Stokes, 1 and 2. 

2 Seneca is, of course, a late authority, and it should be noted that Aristotle 
does not mention this theory in his quite full survey of earlier accounts of earth- 
quakes in Mete. B 7. But Seneca's report may derive indirectly from Theo- 
phrastus, and there seems no need to reject it unless we adopt the extreme 
pessimistic view recently expressed by Dicks (pp. 294 ff., especially pp. 298 f., 


308 f.) that by Aristotle’s time little or no genuine information concerning 
Thales’ theories was available. 
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"Evooty9ov, Z&oty9ov.! Yet once again, of course, Thales’ 
theory (if such it was) evidently made no reference to any 
such deity. A ship rocking on the waves seems to have served 
as a simple but familiar model for what happens in an earth- 
quake, which is imagined as the effect of the movement of the 
water on which the earth rests (although nothing is said, in 
our source at least, about why the water should sometimes be 
set in motion). It seems possible, then, that Thales used the 
idea that the earth floats on water not only to suggest how the 
earth is held up, but also to elucidate the nature of earth- 
quakes. His investigations of these problems (both of which 
no doubt seemed highly obscure) remained quite superficial. 
Yet whatever the limitations of his idea of a floating earth, we 
may perhaps claim for it that it has a certain economy, in that it 
was used in two distinct contexts to deal with two separate 
problems. 


(b) Anaximander. The flame which forms the heavenly bodies grows 
round the air surrounding the earth like bark round a tree 


The account of Anaximander’s cosmogony in pseudo- 
Plutarch, Stromateis (2, DK 12 A 10) contains this much-dis- 
cussed passage: ‘he says that that which produces hot and cold 
from the eternal is separated off at the coming-to-be of this 
world and that from this a sphere of flame grew round the air 
surrounding the earth, like bark round a tree. When this [1.e. 
the flame] was broken off and shut up in certain circles, the 
sun and the moon and the stars were formed.’ Most scholars 
agree that some, at least, of the conceptions contained in this 
account derive from Anaximander himself. Other sources 
confirm, for example, that the heavenly bodies were thought 
of as circles of flame which are enclosed in mist.? But if, as we 
have already seen, the world is evidently conceived as grow- 
ing like a living organism, the precise image which Anaxi- 
mander used, and its exact relevance to his account of the 


1 E.g. Il. 20 57 f., cf. above, p. 203. 
2 The evidence is discussed below, pp. 312 ff. 
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heavenly bodies, are somewhat obscure. Was the image 
primarily a botanical, or an embryological one? Baldry 
(pp. 29 ff.) drew attention to the fact that several of the terms 
used in this report, i.e. yóvipov, &mokpiveoOotn, a&troppT- 
yvuo9oi and porós, have technical senses in the context of 
embryology (though this does not mean that the author of 
Stromateis necessarily used them here in their special embryo- 
logical senses). Baldry suggested, then, that the original 
image is an embryological one, and he argued from the 
reference to a sphere of flame (which suggests an egg-shaped 
structure) that the words which refer to a tree are unimpor- 
tant or a later addition. Heidel, on the other hand (4, pp. 
686 ff.), came to a quite different conclusion. He accepted the 
comparison with the bark of a tree and argued that the term 
opaipa is inaccurate. He referred (p. 687) to ‘the uncritical 
habit among later authors of attributing Eudoxian notions to 
earlier cosmologists', and elsewhere in the doxographical 
reports on Anaximander we find another instance where a 
reference to spheres is almost certainly out of place.? If, as 
scems most likely, Anaximander thought that the stars, like 
the sun and moon, appear at openings in rings (not in a 
sphere or spheres)? the idea of a sphere of flame growing 
round the air surrounding the earth is unnecessary and 
uneconomical. 


1 [t is clear from the addition of the words ós 16 8évbpo that the writer of 
Stromateis, at least, is using the word qAoiós in its normal sense ‘bark’ and not in 
its embryological sense ‘caul’ (the membrane enclosing the foetus). KR (note 
to p. 133) point out that none of the terms used has an exclusively embryological 
sense: ‘they are common terms (except pAcids, which most frequently means 
“bark”) which would naturally be applied to both embryology and cosmo- 
gony’. 

2 At Act. n 16 5, DK A 18, it is reported that the stars are borne round ‘by 
their circles and spheres’ (umd tõv Kixhov kal vv oqcipóv) but the addition of the 
words kai 16v opaipõv is almost certainly incorrect. The reference to both circles 
and spheres involves serious difficulties (on which see KR, pp. 136 f.: and why 
Anaximander should have thought more than one sphere is necessary is quite 
obscure), but apart from these, there is clear evidence both in Hippol. Haer.16 4 f., 
DK A 11, and in the present passage, Sirom. 2, that Anaximander referred to 
circles for the stars, as well as for the sun and moon. 

3 Hippol. Haer. 16 4 £., DK A 11; and Ps.-Plu. Strom. 2, DK A ro. On Aet. 
11 16 5, see my last note. 


310 


COMPARISONS IN PARTICULAR ACCOUNTS 


The notion of an egg-shaped structure may or may not 
have been present in Anaximander's original theory. But 
when we examine the comparison with a tree, this seems to 
meet Anaximander's conception of the present state of the 
world in several important features. Hippolytus (Haer. 16 3, 
DK A 11), Aetius (m 10 2, DK A 25) and the author of the 
Stromateis himself agree in attributing to Anaximander the 
theory that the earth is cylindrical—it is compared with a 
stone column, for example. When, in the present passage, it is 
implicitly compared with the trunk of a tree, this seems ap- 
propriate enough. Then the heavenly bodies sun, moon and 
stars, form a series of concentric circles round this cylindrical 
core, and it is tempting to suggest that here may be a further 
point at which the tree comparison fits his astronomical 
theory, in that the regular growth of a tree in concentric rings 
is meant to illustrate the growth of the different circles of 
the heavenly bodies, which are also at uniform distances 
from the centre. But if so, how did he conceive the ‘ breaking- 
off’ of the flame? There are several species of tree which 
Anaximander might have known which shed their bark 
naturally.? It is, I suggest, not impossible that some such 
phenomenon may have recommended itself to him as a model 
for the breaking-off of the flame which forms the heavenly 
bodies, though it is true that one of the difficulties which 
would remain in this interpretation would be to decide 
whether his idea was that different layers of bark break off 
one by one, or that a single dense mass of bark breaks off and 
then separates into its distinct rings? 


1 According to Ps.-Plutarch the breadth of the earth is three times its depth. 
Both the comparison with a tree-trunk and that with a stone pillar express 
Anaximander's idea of the cylindrical shape of the earth, though neither, by 
itself, conveys his conception of its actual dimensions. 

2 Theophrastus, HP 1 5 2, mentions évdpayAn, unta and xépapos (which Hort 
classifies as Arbutus Andrachne, Pyrus Malus (apple) and Arbutus Unedo 
respectively) as common species of trees or shrubs whose bark splits offnaturally, 
and presumably some or all of these may have been known also to Anaximander. 

3 The former suggestion might seem more natural, but the account in Strom. 
seems to refer to a single *breaking-off'. The reference to the subsequent 'shut- 
ting-up’ of the flame into circles (the word used is atrokAcioGelons) is obscure on 
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The interpretation ofthe account of Anaximander's cosmo- 
gony in the Stromateis is doubtful at certain points, but it seems 
very likely that the reference to the growth of bark round a tree 
is original. This comparison has several remarkable features. 
First there is the complexity of the analogy, which was clearly 
a good deal more elaborate than, for example, Thales' sug- 
gestion that the earth floats on water. The tree-trunk cor- 
responds to the cylindrical-shaped earth. Round the central 
core, but as yet not separate from it, grows the flame which 
will become the heavenly bodies, and here it seems that the 
concentric rings of growth in a tree may correspond to the 
eventual configuration of the heavenly bodies in a series of 
concentric circles round the earth. It is possible, too, that 
Anaximander imagined the breaking-off of the flame as like 
the shedding of bark in some species of trees. The points of 
similarity between the growth of a tree and that of the world 
seem, then, to have been worked out in some detail by 
Anaximander. But we should also remark that at some points 
this model needs to be modified in order to fit his cosmological 
theory. As already noted (p. 311, n. 1), the tree-trunk sug- 
gests the cylindrical shape of the earth, but not its precise 
dimensions. And the obliquity of the circles of the sun and 
moon to the axis of the earth (Aet. 1125 1, DK A 22) is another 
point at which his model fails to fit his cosmological theory 
exactly. Anaximander's is an ambitious attempt to describe 
the formation of the different parts of the world, and we see 
that the analogy of the tree forms only a part of a more elabor- 
ate total theory which expands and to some extent corrects it. 


(c) Anaximander. The heavenly bodies are wheels of fire enclosed in 
mist which have certain openings through which they are vistble 


Hippolytus and Aetius agree, in the main, in their accounts 
of Anaximander’s theory of the heavenly bodies. Hippol. Haer. 
164, DK A 11, reports that ‘the heavenly bodies come into 
any interpretation, but if, as Heidel suggested, the term opaipa is inaccurate in 


the first place, some of the difficulties here may have arisen from the apparent 
need to convert the ‘sphere’ into circles. 
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being as a circle of fire. ..enclosed by mist. And there are 
vents, certain pipe-like passages, through which the heavenly 
bodies appear.’ Aetius 1 20 1, DK A 21, says that the sun ‘is 
a circle. ..like a chariot-wheel, having a hollow felloe [i.e. 
tyre], full of fire, at a certain point showing the fire through an 
aperture as through the nozzle of a bellows’, and similar 
accounts are given of Anaximander’s theory of the moon (1 
25 1, DK A 22) and of the stars (1 13 7, DK A 18). These 
reports are late, and in several minor details they are difficult 
to interpret. The main features ofthe theory they describe are, 
however, clear. The heavenly bodies are regarded as wheels 
or circles of fire which are pierced with openings through 
which the sun, the moon and the stars appear. The wheels 
themselves are not visible because they are surrounded by mist. 
The openings in the wheels are variously described. éxtrvoat, 
which appears in both our sources (Hippol. Haer. 1 6 4; 
Aet. II 2I I, 24 2, 25 1), means, simply, ‘vents’ or ‘breathing- 
holes’. Hippolytus uses the phrase mópoi tivés aUAcobtIs, 
*pipe- or tube-like passages’. Aetius uses the term oTópiov, 
‘mouth’, most often (11 13 7, 20 1, 24 2, 29 1) but also on two 
occasions the expression mrenoríjpos AUASS (r1 20 1 and 25 1). 
It was Diels (1, pp. 25 ff.) who first suggested that tenotp 
here refers not to some meteorological phenomenon (as it 
usually does),! but to a bellows, and this interpretation has 


1 The precise meaning of npnothp when used of meteorological phenomena is 
often difficult to determine. Derived from the verbal root ttpn®, it seems to share 
both the senses which that root develops, ‘burn’ and ‘blow’. It appears first at 
Hes. Th. 844 ff. where it is associated with lightning, thunder, winds and 
thunderbolts. The meaning in Heraclitus Fr. 31 is obscure, but it may well be, as 
Kirk, 1, pp. 330 f., has suggested, that it stands for a form of fire (which Hera- 
clitus elsewhere, Fr. 64, calls xepavvés, ‘thunderbolt’). On other occasions 
we find menorfjpes mentioned in association with thunder (Hdt. 7 42), with 
whirlwind (Ar. Lys. 974) and with thunderbolts (Thphr. Ign. 1). In Xenophon, 
HG 1 3 1 a mpnotńe falling on a temple sets it on fire, and at Thphr. Vent. 53 
vpnorfjges sink some ships. The fullest description of the mpnotip is in Arist. Mete. 
F 1 where two types of whirlwind which may be formed by a hurricane (éxvepias) 
are distinguished, the tup&v which is colourless (371a 1 ff.) and the mpnotüp 
which occurs when the ‘exhalation’ is ‘thinner’ and the hurricane ‘burns as it is 
drawn down’ (a 15 ff.). The word is evidently used of a number of different 
phenomena, and may refer either to whirlwinds or to lightning (‘thunderbolt’) 
or perhaps to a combination of both. Cf. HGP, 1, p. 463, n. 3. 
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been generally accepted (Burnet, 3, p. 68, n. 2; KR, p. 136; 
HGP, 1, p. 93) although we should not underestimate the diffi- 
culties which it presents.| But while we cannot be certain of 
the terms in which Anaximander may have described the 
openings in the wheels of fire, the substance of his theory is 
not in doubt. 

Burnet (3, p. 68) suggested that the Milky Way may have 
been the original inspiration of the theory of the wheels. But 
if Anaximander's theory may, perhaps, have originated in 
some such observation, he evidently developed his concep- 
tion in some detail and applied it to the heavenly bodies as a 
whole. His model of the wheels with the apertures in them 
served not only to describe some of the apparent movements 
of the heavenly bodies, but also to explain other celestial 
phenomena. Hippolytus Haer. 16 5 reports that the waxing 
and waning of the moon were held to be due to the open- 
ing and closing of the aperture through which it is seen, and 
our sources? also attribute to Anaximander a theory of the 


1 The normal Greek word for bellows, from Homer onwards (e.g. //. 18 468), 
is poq, usually in the plural ptom, and it should be noted that the only parallel 
which can be cited for wpnotip in the sense ‘bellows’ is a passage in Apollonius 
Rhodius (4 777) where, moreover, it may be that the word still means * whirl- 
winds’ and is only used poetically and metaphorically to refer to the bellows of 
Hephaestus. Diels's suggestion, that mpnotip is an archaic word which Anaxi- 
mander himself employed, must be considered unlikely (though it may be 
granted that it is difficult to see why Aetius used this word to refer to a bellows, 
when 96coi1 would have been both more normal and less ambiguous). There are 
difficulties, too, in the image which is conveyed, if rpno1fjpos ajAós is to be inter- 
preted as the nozzle of a bellows, for where Anaximander's theory requires flame 
to be shot out through the openings in the wheels, the nozzle of a bellows emits 
blasts of air. It might seem better to retain a meteorological sense for mpnothp, 
then, e.g. whirlwinds or lightning, especially as the word occurs in some such 
sense in a report in Achilles, Intr. Arat. 19, p. 46 Maass, DK 12 A 21, which is 
generally taken to refer to theastronomical theory of Anaximander. Yet Achilles? 
evidence is of little value: Diels has shown that he seriously misinterpreted the 
nature of Anaximander’s theory at other points. Furthermore, if mpnotip is 
taken in a meteorological sense in Aet. n 20 1 and 25 1, it seems impossible to 
interpret the term aUAós which is twice used in connection with it, for this must 
surely refer to some sort of pipe or tube and this seems quite inappropriate to 
such phenomena as lightning or whirlwinds. We must admit, then, that the in- 
terpretation of mpnotipos avAds in Aetius is obscure, but ‘bellows’ is at least 
etymologically possible as a meaning for mpnotńp, and this appears to give the 
best sense for this difficult phrase. 

2 Hippol. Haer. 1 6 5, Aet. 1 24 2, 25 1, DK A 11, 21 and 22. 
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eclipses of the sun and moon which again refers to the block- 
ing of the apertures in the wheels (though what causes the 
apertures to be blocked and so brings about these phenomena, 
we are not told). Of course the theory ofthe rings leaves many 
problems unresolved: we might ask, for example, how the 
sun and moon can be seen through the opaque rings of the stars 
(which according to Anaximander are nearer to the earth).! 
But the importance of his theory lies in this, that it is 
the first attempt to construct a mechanical model by which to 
describe the movements of the heavenly bodies and a variety 
of other celestial phenomena. We may note, too, that this 
model does not simply involve a direct assimilation of one 
object to another with which we are already familiar (as 
Thales' suggestion that the earth floats on water might be 
said to do), but is a quite elaborate, artificial construction, 
combining and adapting two disconnected images, the 
wheels and the pipe-like apertures. 


(d) Anaximenes. Lightning compared with the flash made by an oar 
in water 


At m 3 1 (DK 12 A 23) Aetius reports Anaximander’s 
theory of lightning, thunder, whirlwinds and other meteoro- 
logical phenomena: ‘he says that all these happen as the 
result of wind: for when, having been enclosed in a dense 
cloud, it bursts out violently owing to its fineness and light- 
ness, then the tearing (ñs) makes the noise [i.e. thunder] 
and the rift (Sia0ToAn) brings about the lightning-flash 
against the blackness of the cloud'. Aetius then goes on to 
say (m1 3 2, DK 13 A 17) that Anaximenes’ theory was the 
same, though ‘he added what happens with regard to the 
sea, which flashes when cleft by oars’. This image should be 
mentioned because, if it is authentic,? it is an interesting 


1 See Heath, pp. 31 f., on this and other points at which Anaximander's 


theory is obscure. 

2 ‘Aetius’ alone is not a strong authority, and of our two sources for the 
Placita, one, the Epitome of pseudo-Plutarch, omits this particular report. 
Moreover, Aristotle mentions neither Anaximenes nor Anaximander in the 
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example of the use of a comparison not to suggest a theory, so 
much as to support one that had already been formulated (in 
this case, by another philosopher). 

How close an analogy for the lightning-flash does the flash 
made by an oar in water provide? In one case the medium is 
water, in the other a cloud (water vapour), and in one instance 
the effect is produced by an oar, in the other by wind (as it 
was believed). The main point of similarity between the two 
cases is in the two effects, the appearance of a flash of light, 
and it was largely on the basis of this similarity, such as it is, 
that Anaximenes argued that their causes are similar, that in 
both cases the phenomenon is the result of a cleaving process. 
But if the positive analogy is not very strong, the role of the 
comparison to corroborate the meteorological theory is 
interesting and should be noted. If we can trust the report in 
Aetius, the illustration was used to support a theory which 
had already been put forward by Anaximander. It is not 
often that there 1s any evidence that the Presocratics tested 
their physical theories directly: indeed this was generally 
impracticable, whether because of the obscurity of the 
phenomena which they were attempting to explain, or 
because of the vagueness of the theories which were proposed 
to explain them. But this example illustrates an alternative 
method which was quite often used in an attempt to recom- 
mend a theory dealing with an obscure meteorological or 
astronomical problem. The ancient Greeks could not, for 
obvious reasons, investigate the lightning-flash directly. But 
Anaximenes attempted to lend support to Anaximander's 
theory that lightning is caused by the wind cleaving the 
chapter of Mete. (B 9) in which he discusses previous theories about lightning 
(although at 370a 10 ff. he does report that a certain Cleidemus, among others, 
used the illustration of the flashing of the sea when struck by sticks a£ night in 
connection with a theory that lightning is nothing but an appearance). It is 
always possible that the ascription of this image to Anaximenes is a pure con- 
jecture on the part of Aetius or his immediate source. On the other hand Aetius 
refers to the image to distinguish, at this point, between Anaximander and 


Anaximenes, and this seems to suggest that he had particular grounds for attri- 
buting the image to the latter. 
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clouds by citing an analogy where a similar phenomenon is 
manifestly produced by a similar cleaving process. 


(e) Anaximenes. The earth and certain of the heavenly bodies are held 
up by air, e.g. like leaves 


Aristotle (Cael. 294b 13 ff., DK 13 A 20) groups Anaxi- 
menes with Anaxagoras and Democritus as philosophers who 
held that the reason why the earth is (apparently) at rest is 
that it is flat: ‘for it does not cleave the air which is under- 
neath, but settles on it like a lid, as flat bodies evidently do’. 
Hippol. Haer.1 7 4, DK A 7, reports that a similar reason was 
given to explain what supports the sun and moon and all the 
other stars (kal Ta &AA« &oTpa 1rávro).! Our sources add a 
number of illustrations in connection with this theory. In 
Aet. m i10 3 (DK A 20), for instance, the earth is “table- 
shaped’, and at 1 22 1 (DK A r5) the sun is ‘flat as a leaf’. 
The specific images of a table, a leaf or a lid (the last being 
suggested by the verb étritrwpatizeiv in Arist. Cael. 294b 15) 
may or may not be original, but it is clear that the theory as a 
whole is based on an analogy with flat objects of some sort. Just 
as Thales seems to have based his account of the earth on the 


1 Aetius, however, reports at 1 14 3 f., DK A 14, that ‘Anaximenes says that 
the stars are fixed in the crystalline like studs' (or perhaps, as Guthrie suggests, 
HGP, 1, pp. 136 f., we might take 14 kpuotaAAosidés to refer to a membrane, and 
fiot to wart-like spots on it) ‘but some say they are fiery leaves like paintings’. 
The second sentence here agrees with the theory attributed to Anaximenes in 
other passages, while the first sentence appears to contradict the evidence of 
Hippolytus, for the same heavenly bodies can hardly both ride freely on the air and 
be fixed in the crystalline. Heath, pp. 41 ff., suggested that the discrepancy may 
be resolved if we take Hippol. Haer. 1 7 4 to refer to the planets alone, and the first 
part of Aetius’ report, n 14 3, to refer to the fixed stars. Taking Aet. 1123 1, DK A 
15, also to refer to the planets, Heath concluded that Anaximenes ' was the first 
to distinguish the planets from the fixed stars in respect of their irregular move- 
ments’. This is an ingenious interpretation, but it is perhaps more likely that the 
report in Aet. rm 14 3f. is simply confused—that the second sentence gives 
Anaximenes’ general theory of the heavenly bodies (as does Hippol. Haer.1 7 4) 
while the first erroneously attributes to him the notion of the stars being fixed in 
the crystalline (cf. KR, p. 155, where it is suggested that the first sentence may 
contain an Empedoclean theory which has been mistakenly transferred to 
Anaximenes). 

2 Of Plato, Phaedo 99b 8 where an unnamed earlier philosopher is said to 
prop up the earth like a flat kneading-trough on air as a base. 
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knowledge that certain solid objects float in water, so Anaxi- 
menes makes use of another familiar phenomenon, that of the 
resistance which air offers to flat objects, to explain why the 
earth and certain heavenly bodies do not ‘fall’ in space. His 
account of the movements of the heavenly bodies is also 
based, in part at least, on the assumption that they are sup- 
ported by air. At Aet. 1123 1, DK A 15, Tà Gotpa are said to 
‘execute their turnings, rporrós, through being pushed out by 
condensed and opposing air'. Whether this should be taken 
to refer to the courses of the planets alone (Heath), or also the 
movements of the sun in the ecliptic and of the moon in 
declination (KR, p. 155), it is clear that the notion that air 
supports the heavenly bodies was the starting-point for 
Anaximenes’ explanation of some oftheapparentirregularities 
in their movements, and here again we may compare the way 
in which Thales (according to Seneca, atleast) used the theory 
that the earth floats on water in his account of earthquakes. 

One further image which Anaximenes may have used 
in his account of the movement of the heavenly bodies must 
also be mentioned. Hippol. Haer.1 7 6,! reports that ‘he says 
that the heavenly bodies do not move under the earth, as 
others have supposed, but round it, just as the cap (TÒ 
tiAiov) turns round our head’. The comparison with the cap 
is a striking one and may, perhaps, be original. The tmiAiov is 
usually taken to be a close-fitting felt cap, roughly hemi- 
spherical in shape (like the visible heavens) and the turning 
of the cap seems to represent the rotation of the heavenly 
bodies about an axis through the Pole Star. If this is the 
correct interpretation, the point of the comparison lies not so 
much in the nature of the cap itself,? as in the movement which 
it would describe if turned on a man’s head. The cap serves, 


! Cf. Mete. 354a 27 ff., DK A 14, where Aristotle says that ‘many of the 
ancient astronomers believed that the sun was not carried under the earth, but 
round it’, but does not mention Anaximenes by name. 

2 The rMov might suggest that the heavens are a solid hemispherical shell, but 
it is less likely that Anaximenes thought of the stars as fixed to a solid outer shell 
than that he imagined them as floating free on air (see above, p. 317, n. 1). 
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then, as a model for the visible heavens, but the model is 
particularly remarkable in this, that it has to be put to work for 
its significance to be fully understood.! 


(f) General contribution of the Milesians 


The Milesians may reasonably be credited with the first 
systematic attempts to give rational explanations of a wide 
variety of natural phenomena. Some idea of the nature of 
lightning or thunder or disease is, of course, implicit in pre- 
philosophical writers, though we should stress the word 
implicit. Homer is not interested in discussing the nature of 
such phenomena or the general circumstances governing 
their occurrence, so much as in telling us why a particular 
phenomenon occurred at a particular juncture, and what we 
might call the proximate causes of many such phenomena are 
regularly found on the divine or supernatural plane, in the 
fiat of the gods. The Milesians focused their attention not on 
this or that particular flash of lightning, but on the nature of 
the lightning-flash itself, and they eliminated from their 
accounts references to the wills or motives of the gods. At the 
same time the ‘explanations’ which they put forward are 
often quite rudimentary. Many of their theories appear to 
have consisted mainly or entirely of some suggestion that a 
particular phenomenon is like some more familiar object, and 
once an analogy of some kind had been put forward, their in- 
quiry often seems to have ended. Thus Thales and Anaximenes 
apparently based their explanations of why the earth does 

1 Tt should, however, be mentioned that some scholars have found this image 
so artificial that they have sought to interpret it differently. Guthrie (5, p. 43, 
n. I, and HGP, 1, p. 138, n. 1) and Webster (3, p. 89) have suggested that the 
TiÀlov may be not a felt skull-cap, so much as a turban, which is not turned so 
much as wound round the head. But this seems a quite vague illustration of the 
movement of the heavenly bodies (unless, indeed, what it illustrates is that the 
heavenly bodies rise and set at slightly different points on the horizon each day). 
I think it more likely, then, that the mAlov is, as it is usually thought to be, some 
sort of skull-cap. It is worth adding that a text in Sextus Empiricus (M. 1x 37) 
relates a story that the Dioscuri were crowned with moi which were decorated 


with stars and which stood as symbols of the heavens (and here the moi are un- 
doubtedly hemispherical caps, not turbans). 
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not ‘fall’ on the two common observations, that certain solid 
objects float in water, and that flat objects tend to be buoyed 
up by air, but both philosophers appear to have ignored the 
negative analogy : neither seems seriously to have examined the 
question of how their analogies could in fact apply to the earth. 
The shortcomings of the Milesians’ analogies when judged 
as scientific hypotheses are obvious and do not need stressing : 
indeed they should hardly be considered hypotheses at all, as 
they did not serve as the source of testable predictions. But 
it is more fruitful to take note of the positive aspects of their 
use of comparisons. In each of the examples which we have 
discussed an attempt is made to transcend the limits of what 
could be investigated directly. Obscure natural phenomena 
such as eclipses, lightning and earthquakes, or what is remote 
in space or time—the stars, the formation of the cosmos— 
were apprehended by means of comparisons with things 
which could be observed directly, and several of the analogies 
which were proposed were used with a certain economy, a single 
model serving as the starting-point for explanations of a num- 
ber of different phenomena. Then Anaximenes probably 
referred to the illustration of the flash of an oar in water not to 
suggest, so much as to support, a theory concerning the 
lightning-flash, and here we see the beginnings of what was 
to become an important practice, the attempt to employ 
analogies to recommend and establish theories concerning 
obscure phenomena. But it is Anaximander’s use of analogies 
that is especially bold and striking at this period. Both the 
model of the growth of bark round a tree and the model of the 
wheels with their apertures are complex and illustrate several 
different features of quite elaborate theories concerning the 
formation of the world and the nature of the heavenly bodies, 
and the latter example is particularly remarkable in that it is 
not simply a direct comparison with a single object familiar 
from everyday experience, but an artificial construction, the 
first mechanical model of the heavenly bodies deliberately 
designed to account for a variety of celestial phenomena. 
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LATER PRESOCRATIC PHILOSOPHERS 


To a large extent the astronomical and meteorological 
theories of later Presocratic philosophers follow the patterns 
of those which we have already considered from the Milesians, 
and now we can sometimes, though still all too rarely, refer to 
the original words of the philosophers themselves to assess 
their accounts of natural phenomena. Fr. 32 of Xenophanes, 
for example, which says that ‘what men call Iris, this too is a 
cloud, purple and scarlet and yellow to behold’, is worth 
noting first because it implies that references to personal gods 
(such as Iris) should be eliminated from accounts of natural 
phenomena, and secondly because of the nature of the 
account which Xenophanes himself suggests: he identifies the 
rainbow as a coloured cloud, assimilating a rare pheno- 
menon to one that is more common, just as the Milesians had 
often done. Elsewhere too his theories often take a similar 
form, being based on implicit or explicit comparisons with 
familiar objects, as, for example, his reported doctrine that 
the stars are ignited clouds which are kindled and extinguish- 
ed like coals when they appear by night and disappear by 
day.! Turning to Heraclitus and Parmenides, we find that the 
models that they suggested for the heavenly bodies are again 
quite similar in kind to those put forward by Anaximander or 
Anaximenes. Heraclitus’ extant fragments unfortunately con- 
tain little information about his detailed astronomical theories, 
but according to Diogenes Laertius 1x 9 f? he imagined the 
heavenly bodies to be bowls or basins (okégot) with their 
hollow sides turned towards us. Like Thales’ account of the 
earth, this idea has been compared with an earlier popular 
myth, that the sun is carried round the carth in a golden 

1 Aet. 1 13 14, DK 21 A 38. He is also said to have held that the sun is causcd 
by ignited clouds, or by a concentration of fiery particles (e.g. Aet. 1 20 3, 
DK A 40) and to have suggested that lightning, comets and the phenomenon 
we call St Elmo’s fire are all caused by clouds ignited by motion (Aet. 1m 3 6,2 11 


and u 18 1, DK A 45, 44 and 39). 
2 DK 22 A r1: cf. the passages in Aetius collected in DK A r2. 
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cup, and this in turn may, perhaps, reflect an Egyptian myth 
which depicted the sun moving in a boat on the waters above 
the earth by day, and on the waters below the earth by night.? 
But Heraclitus conception is simply an attempt to visualise 
the heavenly bodies in concrete terms, and he apparently 
used his model (as Anaximander had used Ais) in his account 
of the eclipses of the sun and moon and of the phases of the 
latter, all of which he imagined to be due to the twisting of 
their bowls (though we are not told what brings this about). 
Then in the Way of Seeming Parmenides promises to explain 
‘how the earth and the sun and the moon and the sky. . .and 
the Milky Way and the outermost Olympus and the hot 
might of the stars began to come to be’ (Fr. 11, cf. also Fr. 
10), and according to Aet. n 7 1, DK 28 A 37, he pictured 
the heavens as a complex system of intertwined bands or 
wreaths (oTepavan TreprrrerrAeypévord, in Aetius! phrase). The 
details of his account are obscure, but this much is clear, 
that like Anaximander before him (and perhaps under 
his direct influence) Parmenides attempted to construct a 
theory of the heavenly bodies with the help of homely 
images.? 

In astronomy and meteorology Xenophanes, Heraclitus 
and Parmenides propose theories that are similar in type to 
those which we already find in the Milesians. In biology, the 
work of Alcmaeon marks a notable advance on that of his 
predecessors both in the scope of the topics he investigated 
and in his use of new techniques to investigate them. While 
Anaximander, especially, had made several striking, if rather 
obscure, suggestions about the origin of living things and of 

1 The earliest reference to this idea in extant Greek literature is in Stesi- 
chorus, 185 P, but cf. Mimnermus 10 D (12 B) which speaks of a golden bed, 
hollow and winged. 

? See Wilson, in Frankfort, 2, pp. 57 £., wherc other ancient Egyptian ideas 
about how the sun moves are also mentioned. It should also be noted that the 
Egyptians somctimes imagined eclipses of the sun to be caused by a serpent 
attacking and swallowing it in its boat. 


3 With Diels’s interpretation, given in a note to Fr. 12 in DK, compare Heath, 
pp. 66 ff. and more recently, Morrison, 1. 
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man in particular, Alcmaeon investigated the nature of 
sense-perception and raised such problems as the nutrition of 
the embryo in the womb and the physiological changes which 
bring about sleep, besides putting forward a general theory 
of disease. Furthermore, according to one source, at least 
(Chalcidius, n Ti. pp. 256 f., Waszink DK 24A 10), he was 
thefirst investigator toundertake anatomical dissections, doing 
so in connection with his theory of the passages which link the 
eye to the brain. 

Alcmaeon's biological researches are, for his day, quite im- 
pressive, but what concerns us is the nature of the theories 
which he put forward, and I should point out how often these 
rely on simple analogies with familiar phenomena. (1) Thus 
Aristotle (HA 581a 14 ff., DK A 15) reports that he compared 
the growth of pubic hair in adolescence with the flowering of 
plants before they bear seed. The metaphor fjpng &v9os, ‘the 
flower of youth', was, of course, a commonplace of Greek 
literature as early as Homer (e.g. Iliad 13 484), but Alc- 
maeon's comparison seems to mark the first attempt by a 
natural philosopher to suggest a more precise correlation 
between the growth of animals and that of plants. This is the 
first 1n a long series of comparisons between animals and 
plants which occur in Greek biological treatises and which 
were particularly important in the development of Greek 
embryological theories. (2) Alcmaeon himself put forward 


* According to Aet. v 19 4, DK 12 A 30, he suggested that living creatures 
came to be ‘enclosed in thorny barks’ in ‘the wet’ (an idea which was no doubt 
partly based on a belief that animals are spontaneously generated in mud or in 
the sea). He also seems to have suggested that human beings cannot originally 
have been born in their present form (with the human child requiring so long to 
become self-sufficient) but that they first came to be inside some sort of fish (Ps.- 
Plu. Strom. 2, Plu. Quaest. Conv. vin 8 4, 730ef, Censorinus, de die nat. 4, 7, DK A 
10 and A 30, and cf. Hippol. Haer. 16 6, DK A 11). RK (n. 1 to p. 142) doubt 
whether he knew about the embryology of sharks, but if he knew of no viviparous 
sea-animals, it is difficult to see what factual basis his theory could have had 
(see HGP, 1, p. 104, n. 2). 

2 See Thphr. Sens. 25 f., DK 24 A 5 (which gives Alemaeon’s theory of the 
senses), Aet. v 16 3, 24 1,30 1, DK A 17, A 18, B 4. That Alcmaeon extended his 
investigations to animals may, perhaps, be inferred from the report at Arist. HA 
492a 14 f., DK A 7, that he held that goats can breathe in through their ears. 
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an embryological doctrine which consists of an analogy of 
another interesting type. According to Aet. v 163, DK A 17,1 
he held that the (mammalian) embryo takes in food through 
its whole body like a sponge. He was clearly unaware of the 
true function of the umbilical cord. Yet the general principle 
which underlies his attempt to solve the problem of how the 
embryo is nourished is far from being unreasonable, for the 
mammalian embryo, in its different stages of development, 
may indeed be compared with lower species of animals (as, in 
Alcmaeon's theory, with a sponge). Once again we should 
note that the discovery and examination of analogies of this 
general type was to prove an extremely fruitful method both 
in later Greek, and in modern, embryological studies. (3) 
And yet another attempt of Alcmaeon's to found a biological 
theory on an analogy is reported by Aristotle at GA 752b 
22 ff., DK A 16, where he specifically attributes to Alemaeon 
the idea that the white of an egg (TO Aeukóv) is its ‘milk’ 
(while he also notes that this was a popular belief). Again it 
seems that Alcmaeon tried to suggest a correlation between 
the circumstances attending the development of different 
kinds of animals, and he evidently appreciated that part ofthe 
egg must act as food for the developing embryo, although the 
fact that both yolk and white serve for nutrition (the chick 
developing from a speck on the surface of the yolk—the 
‘ blastoderm’) eluded both Alemaeon and Aristotle (who was 
one of those who suggested the contrary theory, namely that 
the yolk, alone, serves as food). 

A brief survey of some of the accounts of natural pheno- 
mena which were proposed by the thinkers who immedi- 
ately followed the Milesians shows that analogies continued 
to form a rich source of astronomical and ‘meteorological’ 

1 Rufus (in Oribasius, m 156, CMG vr,2,2 136 28 ff., DK A 17) attributes a 
different theory on this problem to Alemaeon, namely that the embryo already 
takes food in through its mouth while still in the womb. Such a view occurs in 
the Hippocratic Corpus (Carn. ch. 6, L vm 592 11 ff.) and is noted by Aristotle, 
GA 746a 19 ff., without mention of its author. Aet. v 16 1 ascribes it to Demo- 


critus and to Epicurus, and Censorinus (de die nat. 6,3, DK 38 A 17) to Diogenes 
and to Hippo. 
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doctrines, and that they also figure prominently in the 
theories which Alcmacon suggested on some of the new prob- 
lems which he raised in biology. But by far the most impor- 
tant evidence for the use of analogy in Presocratic philosophy 
comes from Empedocles. Some of his images have already 
been discussed in connection with his account of the general 
cosmological role of Love and other principles. But we may 
now deal with the more elaborate analogies which he sug- 
gested in his explanations of particular phenomena. Our 
evidence comes not only from brief fragments and second- 
hand reports, but also from his own detailed statements which 
enable us to judge both the content of his comparisons and the 
manner in which they are presented. I may begin by examin- 
ing the two major analogies of the lantern and the clepsydra. 


(a) Empedocles. The eye compared with a lantern 


‘As when a man who intends to go out on a stormy night 
makes ready a lantern, a flame of blazing fire, fitting to it 
panes to screen it from every wind,! and these scatter the 
breath of the winds that blow, while the light leaping out—as 
much of it as is finer—shines across the threshold with unfail- 
ing beams: so then did the primal fire,? enclosed in mem- 
branes, trap the round pupil in delicate tissues,? which are 
pierced through with marvellous passages and which keep 
back the deep surrounding water while they let through the 
fire—as much of it as is finer’ (Fr. 84, from Arist. Sens. 437b 
26 ff.). The language of this fragment is highly poetical and it 
contains several terms whose precise meaning is doubtful. 
Empedocles’ theory is, however, clear in the main. ‘That there 

1 I follow the usual rendering of the phrase &yas Tavtolwv &véuov AauTTiipas 
åpopyoús, taking AapTtfipas to refer to panes of some sort, and &yopyoss to mean 
‘screening’, but Taillardat’s recent suggestion that ayopyous refers to a tunic or 
tissues of linen which was made on the island of Amorgos is ingenious and offers 
another possible interpretation of this obscure verse. 

2 Burnet (5, p. 217) and others have supplied Love as a subject for Aoyégeto 
(‘pupil’ being then taken in apposition to ‘fire’), but this hardly seems neces- 
sary. Ross (5) adopted A. Fórster's emendation Aoyevoato (‘gave birth’) for 
Aoxégero which picks up the pun in xovpny (‘pupil’ or ‘daughter’). 

3 I omit (with Mugnier, 2, et al.) the 7 which Diels added in v. 8. 
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is ‘fire’ of some sort in the eye was probably a very old 
belief! and Empedocles evidently assumed that the eye con- 
tains both ‘fire’ and ‘water’.2 But the main point of the 
comparison with the lantern is to illustrate the function of the 
membranous tissues which surround the pupil. The panes of 
the lantern serve to illustrate how, thanks to their ‘marvel- 
lous passages’, these membranes fulfil a double role, both 
allowing through the finer parts of the fire (i.e. the ‘visual 
ray’ itself, conceived here as coming from the pupil) and at the 
same time keeping back the fluid in the eye. Yet we should 
observe that the role of the transparent screen is not exactly 
the same in these two cases. While the panes in the lantern 
protect the fire inside from the wind which is outside, the 
membranes in the eye do not separate the fire from the water, 
but enclose both of them, allowing the one, but not the other, 
to pass through.? 

Certain comments may now be made on Empedocles' 
theory and on the role of the comparison with the lantern. 
First the way in which the analogy is developed is remarkable.* 
The similarities between the eye and the lantern are under- 
lined and emphasised by the formal structure of the fragment 
and the repetition of certain phrases. The description of the 
lantern begins ‘ds 8° Ste’ and that of the eye ‘as Se TOT ', and 
the lines referring to the panes in the lantern are closely 
echoed in the second half of the comparison. There are, of 


1 Some such belief may, perhaps, be implied by such Homeric expressions as 
Tupl 8' dace Serei (‘his eyes blazed with fire’), e.g. Jl. 12 466 (though else- 
where, e.g. Il. 1 104, the eyes are merely compared with fire). As was already 
suggested by Aristotle, Sens. 437a 22 ff., the origin of this belief may have been 
the phenomenon we know as ‘seeing stars’ (when the eye is rubbed). 

2 According to Theophrastus (Sens. 7, DK A 86) Empedocles thought that 
light things are perceived by fire, dark things by water. 

3 Ross (5), however, seems to take it that the membranes separate the fire 
from the water in the eye, translating ‘they kept out the deep water that sur- 
rounded the pupil, but let the fire through’. 

4 Cf. the observations of Regenbogen, pp. 180 ff., Diller, 7, pp. 14 f., Kranz, 
1, p. 106, and Snell, 5, pp. 213 ff. 

5 py. 4f. oiT &véucov piv tretua 81&0xi8v&oiv. &tvrow, 

pas 8' £&o SiabpGoxov, ócov Ttavactepov fev. . . 
vv. IO f. ai 8' GSatos uév Dév6os &mréoreyov ÅUPIVAÉVTOS, 
Trp 8° £&co Sileoxov, dcov Tavacdorepov fiev. 
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course, many quite elaborate similes in Homer which are 
introduced in just this way, and in which key words and 
phrases are repeated (as here the phrase ócov ravacrepov 
fjev in zv. 5 and 11). But Empedocles uses this style of com- 
parison in a new context, in an explanation of an extremely 
obscure and complex phenomenon. His problem is to give 
an account of how the eye functions. The illustration of the 
lantern may, of course, have suggested to Empedocles certain 
features of his theory in the first place. But this comparison 
evidently has a further role to play, being used not merely to 
convey a conception of how the membranes in the eye work, 
but also, 1t seems, to recommend that conception. The frag- 
ment contains what purports to be a definitive account of the 
eye, not a hypothesis which awaited confirmation through 
fresh investigations. There is no suggestion that Empedocles 
had undertaken, or intended to undertake, a dissection of the 
eye (though Alcmaeon may well have done so already). But 
here it should be remarked that while dissections would cer- 
tainly have thrown light on the basic structure of the eye and 
its main component parts, it is very doubtful how far dissec- 
tions alone would have enabled Empedocles to determine the 
solution to his main problem, namely how the eye functions 
in the living animal. This was a problem on which the 
evidence available from simple visual inspection is quite 
inconclusive. What Empedocles has done in Fr. 84 is to cite 
an analogy for his theory of the eye. He refers to a familiar 
object outside the body where the double effect of the trans- 
parent screen is evident. But what is more he is at pains to 
point out and underline the similarities between the lantern 
and the eye, attempting to recommend and justify his theory 
not, it is true, by a method of verification, but rather (one 
would say) by appealing to the extent of the positive analogy 
between the cases he compares. 
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(b) Empedocles. Respiration compared with the action of a 

clepsydra 

‘This is how all things breathe in and out: they all have 
bloodless tubes of flesh which stretch out to the innermost 
parts of the body, and at the mouths of these tubes the 
furthest ends of the nostrils are pierced right through with 
numerous holes in such a way that the blood is kept inside, 
while a free passage is cut for the air to pass through. Now 
when the tenuous blood rushes away from these holes, the 
bubbling air rushes in with a violent surge; and when the 
blood leaps back, the air is breathed out again, just as when a 
girl plays with a clepsydra of bright brass. When she puts her 
shapely hand on the vent of the tube and dips the clepsydra in 
the tenuous mass of silvery water, not a drop of liquid enters 
the vessel, but the bulk of the air within pressing upon the 
numerous perforations [i.e. at the bottom of the vessel] keeps 
the water out until she unblocks the dense stream [of air]; then 
as the air gives place, the water enters in equal measure. In 
just the same way when water occupies the depths of the 
brazen vessel, and the passage of the vent is blocked by the 
girl's hand, the air outside, striving to get in, holds the water 
back, pressing upon its surface at the gates of the ill-sounding 
strainer, until she takes away her hand, and then again—the 
opposite of what happened before—as the air enters, the 
water rushes out in equal measure. Just so when the tenuous 
blood, surging through the limbs, rushes backwards and 
inwards, a stream of air immediately enters, rushing in with a 
surge, but when the blood leaps back, the air is breathed out 
again in equal measure' (Fr. roo, from Arist. Resp. 473b 
9 ff.). The interpretation of this fragment poses several prob- 
lems and has been the subject of much scholarly discussion.? 


1 The clepsydra was a metal vessel used for transferring liquids from one 
container to another. 'l'he top of the vessel had a single narrow opening which 
could be blocked with the hand: the base was perforated in the form of a strainer. 
Various vessels of this sort are illustrated by Last, p. 170, and Guthrie, 3, p. 228. 

? See especially the recent articles of Furley, Timpanaro Cardini and Booth. 
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The first main point of dispute concerns the type of respira- 
tion which Empedocles is describing: does he refer to breath- 
ing through the nose, or to breathing through pores in the 
skin, or to both? There can be no doubt that when Aristotle 
quoted the fragment, he took Empedocles to be describing 
breathing through the nose alone (Resp. 473a 17 ff., 474a 
17 ff.). Yet Diels suggested that Aristotle was misled by the 
word $1vév in v. 4, which he mistakenly took to be the 
genitive of fis, ‘nose’, instead of (as Diels thought) the geni- 
tive of óivós, ‘skin’. Diels took vv. 1—4 to refer to tubes of flesh 
stretched out over the surface of the body (this was the sense 
he gave TUYaTov kor& oGpa in v. 2), and he interpreted the 
fragment as describing respiration through the pores in the 
body alone. Diels has been followed by most other com- 
mentators, but Furley has raised a number of objections to this 
interpretation, suggesting, in particular (p. 32), that it is 
absurd to suppose that Empedocles failed to take breathing 
through the nose into account at all, whatever he may have 
believed about breathing through the skin. Furley's own 
interpretation is more complex, namely that the fragment 
refers to both types of breathing: ‘Empedocles’ theory’, he 
says, ‘was that breathing in through the nose was simul- 
taneous with breathing out through the pores, and vice 
versa.’ This is ingenious, yet in point of fact Empedocles 
simply does not refer to any such two-way process either in 
vv. 6-8 or in w. 22—5.! Booth in turn challenged Diels’s trans- 
lation of the key phrases TUpatov kata oGpa and pwóv 
toxata TépO0po. He pointed out that múpatov need not 
necessarily mean *outermost'—it often means ' hindmost'— 
and he translated v. 2 ‘tubes of flesh. . . are stretched out deep 
inside the body’. But if this verse need not imply breathing 
through the skin, no more need pivév Éoxora TépOpo, which 
may, of course, refer to the nostrils? To my mind, then, 

1 Furley's tentative suggestion of tottepov for aiðépos in v. 24 does little to 
remove this difficulty. 


? Booth (p. 11) interprets *the utmost ends of the nostrils, i.e. their innermost 
ends’, but it is also possible that the phrase means the outermost ends of thenostrils. 
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Booth has successfully vindicated Aristotle's interpretation 
according to which the whole fragment refers to breathing 
through the nose.! 

'The second main problem concerns the interpretation ofthe 
comparison with thc clepsydra. Furley's suggestion, that the 
vent of the clepsydra corresponds to the nose, and the per- 
forated strainer to the pores of the skin, is neat, but quite 
unlikely if, as I believe to be the case, we have no good 
reason for supposing that Empedocles held that we breathe 
both through the nose and through the skin. But does air in 
the clepsydra correspond to air, or to blood, in the process of 
respiration? Empedocles’ repeated description of breathing is 
clear enough and refers to two processes: (1) the blood rushes 
backwards and inwards, and the air enters (vv. 6—7, 23-4); 
(2) the blood leaps back, and the air is breathed out (vv. 8, 
25). What happens in the clepsydra is more complex: (a) the 
clepsydra is held in water with the vent covered, so no water 
comes in, vv. 10-13; (b) when the vent is uncovered, the air 
leaves and the water enters, vv. 14-15; (c) the clepsydra is held 
up full of water with the vent covered, so the water is held in, 
vv. 16-19; finally (d) when the vent is uncovered, the air 
enters as the water runs out, vv. 20-1. Several commentators 
have started from the assumption that air in the clepsydra 
must correspond to thc air we breathe, but if we consider the 
changes that Empedocles describes and what brings these 
about, this seems unlikely. In respiration, it is the removal of 
the blood which causes the breath to be inhaled in (1), and it 
is again the movement of the blood which causes the breath 
to be exhaled in (2). But in the clepsydra it is not the water 
which determines the movements of the air, but rather the 
opposite: it is the prcssure of the air upon the strainer, as in 
(a) and (c), or the relcase of that pressure, as in (b) and (d), 
which determine the behaviour of the water. It secms more 
likely, then, that it is the water entering and leaving the 
clepsydra which corresponds to the air we breathe in and 


1 This is also the conclusion reached, independently, by Timpanaro Cardini. 
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out.! The main point which is illustrated by the comparison 
seems to be that the entry and departure of one substance 
through a perforated strainer may depend on the variations 
of pressure exerted upon it by another substance. It is true 
that on this interpretation (which follows Booth's) there are 
several details of the description of the clepsydra which have 
no parallel in the account of breathing. As Booth notes, there 
is nothing in that account to correspond to the plugging and 
unplugging of the vent of the clepsydra, nor indeed is there 
anything in the body that corresponds to the vent itself. Yet 
this 1s not so damaging as might at first sight appear. That 
the analogy does not hold in every respect, even Furley has to 
admit,? and at one point this is fairly obvious: Empedocles 
states (vv. 4—5) that the perforations of the nostrils are such 
that they allow air, but not blood, to pass through them, 
although it is clear that the strainer of the clepsydra does not 
possess a similar property, but allows both air and water to 
enter and escape. The lantern analogy in Fr. 84 should serve 
as a warning to us, for there we found that in spite of 
Empedocles’ evident emphasis on the similarities between the 
lantern and the eye, the two cases are not exactly parallel 
(p. 326). The apparent lack of correspondence between 
certain features of the clepsydra and Empedocles’ theory of 
breathing should not be held as an objection to the interpre- 
tation suggested: rather the conclusion we should draw is 
simply that the original analogy was, in certain details, 
inexact. 

If the interpretation of this fragment has been much dis- 
puted, widely differing opinions have also been expressed 
concerning the value and significance of Empedocles’ 
observations of the clepsydra (to which he referred not only in 
connection with his theory ofrespiration, but also to prove the 


1 Cf. Booth, pp. 12 f., who shows that the parallelism of sentence structure in 
the fragment favours the same conclusion. 

? Furley, p. 33, notes that even on his own interpretation ‘the analogy is still 
not wholly exact. Section I of the simile [i.e. vv. 20-1] seems to suggest blood 
streaming from the pores as one breathes in through the nose.’ 
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corporeality of air). Burnet (3, p. 27) called this fragment 
‘the first recorded experiment of a modern type’, and he is 
not the only scholar to describe Empedocles’ investigations 
with the clepsydra as experiments.? This provoked a sharp, 
and not altogether fair, response from Cornford (10, pp. 5 £): 
‘all Empedocles did was to draw the explicit inference: "the 
vessel cannot be simply empty: the air in it cannot be nothing 
atall". He did not invent the clepsydra in a laboratory with a 
view to testing the hypothesis that air has some substance, 
and then abiding by the unforeseen result of his experiments.’ 
Unfortunately this discussion was vitiated both by what I be- 
lieve to be misinterpretations of the theory of respiration 
which Empedocles was putting forward, and by a failure to 
examine the exact relevance of the comparison to that 
theory. Burnet (3, p. 245) said that ‘the cause of the 
alternate inspiration and expiration of breath was the move- 
ment of the blood from the heart to the surface of the body 
and back again, which was explained by the klepsydra’, but 
how or in what sense this was ‘explained’ by the simile he 
omitted to say. Cornford’s famous objection (10, p. 6) that 
the theory ‘could have been tested by anyone who would sit 
in a bath up to his neck in water and observe whether any air 
bubbles passed through the water into, or out of, his chest as 
he breathed’, is simply not valid against what I take to be the 
correct interpretation of the fragment, namely that it refers to 
breathing through the nose. More recently Furley and 
Booth have agreed that the fragment does not contain an 
experiment in the proper sense of the word, and this we 
should surely grant.’ This should not, however, lead us to 
overlook the genuine merits of the method which Empedocles 

1 Arist. Ph. 213a 22 ff. (which refers, however, primarily to Anaxagoras). 

2 E.g. Farrington, 2, p. 58 (‘by these experiments he demonstrated the fact 
that the invisible air was something that could occupy space and exert power’). 

3 Furley, p. 34, comments that ‘the whole business lacks certain essential 
features of the experimental method—the attempt to control the conditions 
exactly and to find answers to precise questions, and the readiness to let con- 


clusions wait upon results’. He calls the clepsydra a ‘persuasive analogy’, a 
description with which Booth, p. 15, agrees. 
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adopted in an attempt to establish his theory of respiration. 
We should consider, first, the nature of the problem which he 
faced. Like the problem tackled in Fr. 84 (the functioning of 
the eye) this concerns the internal functioning of the living 
animal, and must, then, have appeared to Empedocles par- 
ticularly obscure and difficult to investigate. Some of the 
details of his theory are stated in Fr. 100 with no apparent 
attempt to justify them on empirical grounds, and the 
theory as expressed is manifestly incomplete: nothing is said, 
in this fragment at least, about why the blood moves up and 
down in the body. But his attempt to resolve the difficult 
problem of what controls the inhalation and exhalation of 
breath is based on his observation of what he took to be a 
similar case outside the body. The suggestion that it is the 
variation in the pressure of the blood which controls the air 
entering and leaving the body, zs an idea which Empedocles 
tried to recommend and justify not, it is true, by investigat- 
ing the problem directly,! but by appealing to the analogy of 
the clepsydra where we can observe how variations in the 
pressure of the air on the perforated strainer determine the 
movement of water into, and out of, the vessel. 


(c) Other comparisons in Empedocles 


In the lantern and clepsydra fragments Empedocles draws 
two quite elaborate comparisons to suggest theories concern- 
ing certain familiar, but obscure, vital functions, and in each 
case he attempts to justify his theory by underlining the 
parallelisms between the things he compares in the formal 
structure and phrasing of the fragments. But in our evidence 
for Empedocles there are many shorter comparisons which 


1 Dissections would have revealed to Empedocles the general structure of the 
lungs and the air-ducts communicating with it. But what was, perhaps, even 
more important for a better understanding of how breath is drawn into thc body 
was some knowledge of the dynamic function of the intercostal muscles and the 
diaphragm, and their function would hardly be immediately apparent from a 
cursory visual inspection. It may be doubted whether greater knowledge simply 
of the general disposition of the organs in the thorax would have persuaded 
Empedocles to abandon his theory based on the movement of the blood. 
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show that he applied a similar method of arguing from the 
known to the unknown by analogy in many different branches 
of inquiry. Thus (1) according to Aristotle (Cael. 295a 16 ff., 
DK 31 A 67) he suggested that the reason why the earth does 
not fall in space is the swiftness of the movement of the heaven 
in a circle round it. Aristotle goes on to refer to the example of 
water in a cup: the water does not fall out ofthe cup when the 
cup is swung quickly round in a circle above the head (when 
centrifugal force temporarily overcomes the attraction of grav- 
ity),anditseems probable that somesuchobservation provided 
the starting-point of Empedocles’ theory. Here too, then, it 
seems that his theory on an obscure astronomical problem, like 
those he suggested on respiration and the functioning of the 
eye, was based on an analogy with more readily observable 
phenomena. (2) Then Aristotle (Mete. 357a 24 ff., DK B 55) 
reports that Empedocles called the sea the ‘sweat of the 
earth’, and it is unlikely that this was merely a poetic meta- 
phor. The idea that the universe as a whole is a living organ- 
ism was common in early Greek philosophy, and the notion 
that the earth in particular is subject to cycles of growth and 
decay is one which Aristotle himself adopted (Mete. 351a 
26 ff., see above, p. 263). Empedocles probably believed that 
it is no mere coincidence that the sea and sweat are both 
salty, and it scems likely that he.intended to explain the salt 
of the sea as an excretion of the earth (though whether he 
attempted to explain, in turn, why sweat is salty, is doubtful). 
(3) Yet another analogy is cited by Aristotle (GA 747a 34 fE., 
DK B 92) in connection with Empedocles’ obscure explana- 
tion of the sterility of mules. Empedocles apparently thought 
that the seeds of both the parent animals are by nature ‘soft’ 
(i.e. fertile), but that they become ‘hard’ (i.e. infertile) when 
they unite, the ‘densities’ of the one fitting into the ‘hollows’ 
of the other. But this theory was illustrated, and may per- 
haps originally have been suggested, by a technological 
analogy, for he compared the biological phenomenon with 
what happens when two soft metals, copper and tin, combine 
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to form a harder metal, bronze. Finally, I may mention 
some of the analogies which he proposed between different 
things in the organic sphere. (4) Fr. 68, for instance, contains 
a play on words, but one which Empedocles no doubt took to 
be significant. The first milk (beestings, the Greek term for 
which is muós with a long vu) is referred to as ‘white pus’ 
(mtúov, short u), and it seems that Empedocles theory was 
that milk is blood which has been subject to a process of 
putrefaction (see Arist. GA 777a 7 ff.).2 Then (5) both 
Aristotle (GA 731a 4 ff.) and Theophrastus (CP 1 7 1) quote 
with approval the fragment in which he suggests an analogy 
between the fruit of large trees, in particular of the olive, and 
eggs (Fr. 79). (6) And even more striking is the well-known 
Fr. 82: ‘hair and leaves and the thick feathers of birds and 
scales...are the same things’. The fragment is quoted at 
Mete. A 387b 1 ff. to illustrate the writer’s own theory of one 
class of homogeneous substances, namely ‘woody bodies’, 
including, for example, bone and hair, which are composed 
of earth and water but in which earth predominates, and it 
seems, then, that Empedocles probably meant that each of 
the things he mentions consists of the same primary element 
or combination of elements. But it is possible that Empedo- 
cles had a further point in mind as well, and that he saw a 
similarity in the functions of the things he mentions, in that 


1 In other fragments, too, Empedocles referred to technological examples to 
describe the way in which different substances arise from the four elements. In 
Fr. 23, for instance, there is the well-known comparison with painters who mix 
pigments in different proportions to represent different objects, and this seems to 
illustrate how a great variety of substances can be derived from a small number 
of simple ‘roots’. Elsewhere the illustrations he uses refer to more complex pro- 
cesses. At Fr. 33 there is a brief comparison with the way in which fig-juice 
curdles milk, and the use of the term xóavoi, ‘melting-pots’, in Fr. 73 suggests 
that in that fragment the model he has in mind for the uniting of the elements is 
a metallurgical one. It is interesting to note that the illustrations he uses in this 
context refer to what we should call chemical combinations, as well as to 
mechanical mixtures—although we should not, of course, suppose that Empedo- 
cles himself distinguished between these two. 

2 Cf. Fr. 81, which contains the cryptic suggestion that ‘wine is water from the 
bark which is putrefied in the wood’. Plutarch (Quaest. Nat. 2 912c), at least, 
took this to mean that máyis (here, ‘fermentation °) is akin to putrefaction. 
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each of them acts as the protective covering of the animal or 
plant concerned, and if that is the case, the fragment may be 
said to contain the first attempt to use something resembling 
the modern principle of homology to relate the parts of dif- 
ferent species of living beings. 

The search for likenesses between different objects, pheno- 
mena or processes is a recurrent feature of Empedocles’ 
physical and biological inquiries. Occasionally he con- 
structed elaborate analogies in his attempts to throw light on 
obscure natural phenomena. But many of his metaphors too 
seem to have a similar underlying purpose, to suggest an 
essential similarity between an obscure or unfamiliar pheno- 
menon or object and one that was, or seemed to be, better 
known. He was often, of course, quite mistaken when he 
suggested that two things between which he detected a 
certain similarity, such as milk and pus, or the salt of the sea 
and sweat, have similar origins. And yet as a method of 
investigation his search for likenesses was clearly of great 
positive value. This was especially true in biology, where the 
recognition and examination of similarities between different 
species of animals, and between animals and plants, was to 
lead to important discoveries. Dut it is also true more 
generally. The Milesians and others had already constructed 
various models to account for certain astronomical and 
‘meteorological’ phenomena, and Alcmaeon had put for- 
ward some striking analogies in biology. But Empedocles' 
more extensive and more elaborate use of analogies suggested 
even more forcefully how observations of familiar phenomena 
might provide the starting-point for theories on problems 
which were difficult, or indeed quite impossible, to investi- 
gate directly (especially where it might be argued that the 
parallelism between the cases compared was a close and 
detailed one), and Empedocles himself applied this method in 
dealing with a wide variety of obscure astronomical, physical 
and physiological problems. 
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(d) The contribution of other late Presocratic philosophers 


Other late Presocratic philosophers besides Empedocles 
also used analogies to suggest or support theories on various 
obscure problems, although in their extant fragments, at 
least, we find no such elaborate comparisons as the lantern 
and the clepsydra.! But at this point it is more important to 
consider the evidence that suggests that some of the later 
Presocratic philosophers had begun to be aware of problems 
of method in the inquiry into nature. We have seen that on 
many occasions and in many different branches of inquiry 
Empedocles had put forward analogies between the known 
and the unknown. Yet there is no concrete evidence that he 
explicitly vecognised the procedure he uses so extensively as 
Such, as a method of investigating obscure phenomena. The 
idea of the weakness of human knowledge is a commonplace 
of early Greek philosophy (indeed of early Greek literature in 
general). Xenophanes, for example, says that ‘there never 
was a man, nor will there ever be, who knows the certain 
truth about the gods and all the other things about which 
I speak’ (Fr. 34), and both Heraclitus and Empedocles, too, 
express their notions of the value, but also of the limitations, 
of the senses as a source of knowledge.? But while these philo- 


1 Two typical instances of the use of analogy in the later Presocratics may be 
mentioned briefly. According to Seneca (Quaest. Nat. 1v a 2 28 ff., DK 64 A 18) 
Diogenes of Apollonia based his explanation of the much-discussed problem of 
why the Nile floods in summer on an analogy with a lamp: as in a lamp the oil is 
drawn up the wick as the wick burns, so the lands around the Nile attract water 
from other parts of the earth as they grow hotter in summer. Then there is a 
good example of the use of comparisons in biology in Democritus Fr. 148, where 
he uses two images to convey his idea of the function of the umbilical cord. He 
likens it first to the stern-cable of a ship (he evidently thinks of the umbilical 
cord as ‘anchoring’ the embryo to the womb), and then he also suggests that it 
is the first part of the embryo to develop, and here he likens it to a cutting 
(xXMijua) from which a plant may grow. 

2 Cf. Heraclitus Fr. 55 (‘things which can be seen, heard, learned, these are 
what I prefer’) with Fr. 107 (‘eyes and ears are bad witnesses for men if they 
have souls that cannot understand their language"). Again cf. Empedoclcs Fr. 3 
9 ff., which suggests that we should not reject any ‘path of understanding’ (e.g. 
sight, hearing, etc.), with Fr. 2 where he points out how cach man is deceived 
into thinking he has found the whole truth: ‘so difficult is it for men to see these 
things or hear them or grasp them with their minds’. 
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sophers make general pronouncements on the roles of reason 
and the senses in obtaining knowledge, none of them offers 
any clear, positive suggestion about how the limitations ofthe 
senses might be overcome.! Nor can Parmenides be con- 
sidered an exception to this rule, for while he stressed the role 
of reason (and developed a deductive method of argument), 
he opposed reason to the senses and entirely rejected the latter 
as a means of arriving at the truth. When we turn to Anaxa- 
goras and Democritus, however, not only is the idea of the 
limitations of sense-perception repeated,? but now—for the 
first time in extant Greek philosophy—we find explicit re- 
commendations concerning how those limitations may be 
surmounted. The obscure, but highly important, dictum 
óÓyis TOv ASNAwV Ta paivópeva is attributed to Anaxagoras 
by Sextus Empiricus (M. vm 140, DK 59 B 21a), who also 
reports that Democritus commended Anaxagoras for his 
saying. The statement that ‘things that are apparent are the 
vision of things that are unclear' is, of course, vague and 
ambiguous. What are the ‘unclear things’, and what are the 
‘phenomena’ which provide a ‘vision’ of them? Sextus does 
not help us to determine the original meaning and applica- 
tion of the dictum, but some light may be thrown on this by 
considering its possible relevance to the actual theories and 
explanations of Anaxagoras and Democritus.? 

It is tempting to suppose that for Anaxagoras typical 
*&6nAa' are the ‘portions’ and the ‘seeds’ which play such an 
important part in his complex physical theory, and both of 
which are imperceptible entities.4 Yet it is hard to see how 
‘phenomena’ provided a ‘vision’ of these, except, perhaps, in 
so far as the qualities of the minute ‘seeds’ of a particular 
substance are manifest in the recognisable pieces of that sub- 


1 Xenophanes does, however, suggest that ‘by seeking men find out better in 
time’ (Fr. 18), though this recommendation is very imprecise. Cf. also Hera- 
clitus’ cryptic pronouncement ‘I sought myself? (Fr. 101). 

? E.g. Anaxagoras Fr. 21 and Democritus Fr. 11. 

* On the history of this doctrine and its various applications, see especially the 
articles of Regenbogen, and Diller, 7. 

* On Anaxagoras’ doctrine of ‘seeds’, see above, pp. 243 ff. 
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stance. The doctrine that *in everything there is a portion of 
everything’ is the outcome of Anaxagoras’ application of the 
Parmenidean dictum that ‘nothing can come to be out of 
nothing’, rather than of any appeal to phenomena which we 
can observe. Itis perhaps more likely, then, that in Anaxagoras 
Swis TÀv &SHAwV Tà paivdueva referred rather to certain 
of the theories which he put forward concerning particular 
natural phenomena. His reported doctrine that the moon 
is made of earth and has plains and valleys is one instance 
where his conjectures concerning what is unclear are, in part, 
based on a comparison with known phenomena,! though the 
dictum may equally well refer to conclusions that involve no 
such element of comparison, as when he used the clepsydra 
and inflated wine-skins to demonstrate the resistance of air,? 
or when he inferred (presumably from a knowledge of 
meteorites) that there are invisible bodies which are carried 
round in the aither underneath the sun and moon.’ 

In the case of Democritus, however, it seems easier to judge 
in what way ‘phenomena’ provided the basis for conjectures 
concerning what is ‘unclear’. The dictum applies fairly 
obviously to several important aspects of the atomic theory. 
When, for example, the Atomists referred to differences in 
the shapes of the atoms to account for some of the second- 
ary qualities of their compounds, their ideas were clearly based 
on their knowledge and experience of larger bodies. Thus 
the atoms combine or rebound from one another according 
to whether they are ‘irregular’ (oKaAnva), ‘barbed’ 
(&ykiotpoSn), ‘concave’ (koiAa) or ‘convex’ (kupr&),* and 
Theophrastus reports how different humours or flavours were 
held to derive from atoms of different shapes: an acid (6€v) 


1 E.g. Hippol. Haer. 1 8 10, DK 59 A 42. Cf. also, perhaps, his reference 
to the existence of life and human civilisations on other parts of the earth, or on 
other worlds, in Fr. 4. 

2 Arist. Ph. 213a 22 ff., DK A 68; cf. Ps.-Arist. Problemata 914b 9 ff., DK A 69. 

* Hippol. Haer.186, DK A 42. Cf. also Fr. 19 which remarks that the rain- 
bow is a ‘sign’ of storm (xeuóvos oUpBoAov) for here too appearances seem to 
give a vision of the unclear. 


4 E.g. Simp. in Cael. 295 16 ff., DK 68 A 37. 
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flavour, for instance, was ascribed to atoms that are ‘angular’ 
(yoovoei51)s, cf. roA^ukaurrs), smalland thin.! Otherimportant 
principles that were applied to the atoms were also inferred 
from visible phenomena. We have already considered in other 
contexts the fragment in which Democritus cites certain 
examples to illustrate the principle that like moves towards its 
like, namely the behaviour of certain gregarious species of 
animals and that of seeds in a sieve and of pebbles on the sea- 
shore (Fr. 164, see above, pp. 270 f.). But I may remark here 
that these visible phenomena act as the grounds for the general 
theory which Democritus then applies to the znzisible atoms. 
And a report in Seneca (Quaest. Nat. v 2, DK 68 A 93a) pro- 
vides a further example in which Democritus supported an 
idea concerning the behaviour of the atoms by referring to a 
familiar phenomenon in ordinary experience, for according 
to Seneca he illustrated his theory of winds by drawing a 
comparison with a crowded market-place, his theory of winds 
being that they are caused by a whole multitude of atoms 
jostling together in a confined space.? 

In each of the examples we have considered, Democritus 
used visible phenomena to provide a ‘vision’, that is an 
understanding, of things that are, by nature, invisible. But 
on each occasion his theory depends on an explicit or implicit 
analogy. He suggests or assumes that similar laws or prin- 
ciples apply both to the observable phenomena which he cites 
and to the objects which we cannot perceive, both to the 
behaviour of certain animals, for example, and to the atoms, 
or again, both to sharp or angular things in the world of 
ordinary objects, and to sharp or angular atoms. ówig Tv 
&SHAwV Ta gatvópeva is an extremely general formula which 


1 Thphr. Sens. 65 f£, DK 68 A 135; cf. CP vr 1 6, DK A 129. 

* It was, of course, not only in connection with the atomic theory that 
Democritus used ‘phenomena’ as the ‘vision’ of ‘what is unclear’. Thus a report 
in Aristotle (PA 665a 30 ff.) suggests that having observed that the larger 
*sanguineous' animals have viscera, he may have conjectured that ‘bloodless’ 
animals too have viscera which are too small to be seen, and Fr. 148 contains 
other analogies which he used to suggest the function of the umbilical cord in 
the developing embryo (see above, p. 337, n. 1). 
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can be applied to other types of inference besides those which 
are based on an analogy. But it would certainly seem to 
include arguments from analogy of the type which we have 
seen used by Democritus. The dictum formulated by 
Anaxagoras and approved by Democritus is important 
because it marks the first explicit recognition of the possibility 
of conjecturing the unknown from known phenomena: but 
while the method which Anaxagoras apparently means to 
recommend is not defined at all precisely, his general formula 
may be taken to relate particularly to the common practice of 
basing theories and explanations concerning obscure natural 
phenomena on analogies with more familiar, or more readily 
observable, objects. 


HERODOTUS AND THE HIPPOCRATIC WRITERS 


Many other instances of the use of analogies are found in 
fifth- and fourth-century writers who were not primarily 
cosmologists, and this evidence is particularly important for 
two reasons. First there are several texts which contain 
echoes of the Anaxagorean dictum óytis Té&v ddnAwv Tà 
paivdopeva where the context clearly shows that the method 
which the writer wishes to recommend is based on analogy. 
And secondly we find that some of the illustrations which are 
cited to support certain theories do not simply refer to one or 
more familiar objects or phenomena, but involve the 
deliberate undertaking of a piece of research. In this context, 
where the illustration involves carrying out a test of some sort 
and it is cited in an attempt to establish a theory or explana- 
tion, the question we must consider is how far the appeal to 
such analogies rescmbles, or falls short of, the use of an 
experimental method. 

As a historian, Herodotus often bases inferences on 
analogies (naturally enough) when, for instance, he attempts 
to reconstruct the past from present data.! But it is his more 


1 E.g. 1 145 (where he concludes that originally the Ionians were divided 
into twelve groups, as the Achaeans still were in his own day). Thucydides, too, 
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surprising use of comparisons in geography and geology that 
I wish to examine here. A passage in 2 10 is one example 
which illustrates how useful analogies may be in this context. 
There he draws a comparison between the Nile Delta and 
certain other areas, the country round Ilion, Teuthrania near 
the mouth of the Caicus, Ephesus and the plain of the 
Maeander, noting that he is ‘comparing these small things 
with great’, os ye sivari cyuikp& rota ueyó&Aoici CULBaAEIV. 
cuppoaeiv here means no more than ‘compare’ (though the 
verb can also mean ‘infer’ or ‘conjecture’), but the purpose 
of the comparison is to suggest that each of the areas men- 
tioned is the result of a similar geological process. Herodotus 
suggests, in fact, that the entire Nile Delta is an alluvial 
deposit like the other river valleys he mentions, which he 
cites, no doubt, because in their case the silting up is more 
rapid and obvious, though less in extent. 

On some other occasions the analogies which Herodotus 
proposes to support his theories are bolder, but less happy. 
At one point (4 36, cf. 42) he ridicules geographers who 
introduced a fictitious element of symmetry into their maps 
of the world, depicting the world as round as ifit were drawn 
with compasses and making Asia and Europe of equal size. 
Yet he too makes a similar assumption of symmetry when he 
discusses the question of the course of the Nile at 2 33 f.1 He 
says that Etearchus had found a big river on his expedition 
across Africa and guessed (cuvep&AAero) that this was the 
Nile. ‘And reason’, Herodotus continues, ‘endorses this. For 
the Nile flows from Africa and divides that country down the 
middle, Kai œs yœ oupBaAAonar voici: Eugavéor TX uÀ 
sometimes uses a similar method of inference (e.g. 1 6, where he refers to the 
customs of contemporary barbarian societies to support conclusions concerning 
the former customs of the Greeks themselves) although at one point he rejects an 
argument of a similar type as unreliable (1 10, where he suggests that it would be 
wrong to infer the extent of the power of ancient Mycenae from the present 
ruins of the town, and remarks prophetically on how misleading an impression 
of the real power of Sparta and of Athens would be obtained from the ruins of 


those two cities, if they were some day destroyed). 
1 Cf. the discussion of this text in Diller, 1, pp. 16 ff. 
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ywookópyeva Tekpodapópevos, TH "locpo èk àv lowv uérpov 
ópp&rod.! The Danube’s course, he says, is known to many, 
since it flows through inhabited country. It rises in the land 
of the Celts at the westernmost end of Europe (sic), and flows 
across that continent to its mouth at Istria on the Euxine. 
‘Concerning the sources of the Nile, however, none can speak, 
since Africa, through which it runs, is uninhabited and desert. 
But as much as could be learned from inquiry (iotopetvta) 
has been reported already. However he then goes on to 
suggest that the mouth of the Nile is opposite (i.e. due 
south of) Istria. Egypt lies opposite the mountains of Cilicia, 
from which it is five days’ journey to Sinope on the Euxine, 
and Sinope lies opposite the mouth of the Danube. ‘Thus 
I suppose that the Nile in its course right across Africa 
matches (£&160069o1) the Danube’ (2 34). 

Several features of the method which Herodotus uses in 
tackling the problem of the course of the Nile in this passage 
are worth noting. First he claims to use research as far as this 
will take him. But then when this fails, he has recourse to 
inference. He distinguishes carefully, however, between 
what he knows (or thinks he knows) and the inferences 
which he draws concerning what 1s unknown, which are of 
the nature of conjectures (ouupé&A^opot, 2 33; SoKew, 2 34). 
The phrase œs iyw cuppéA^opon Toici éppavéci TH p 
yivwoKdyeva Tekpodapópevos, which bears an obvious similarity 
to Anaxagoras’ Óyis TOv áO1T|Acov Ta qodvópeva, is, like that 
dictum, vague and general. But the way in which Herodotus 
applies the rule of ‘inferring things that are not known from 
things that are plain' in this passage, is perfectly clear. He 
makes some effort to establish one point of similarity between 
the Nile and the Danube, namely that their mouths are 
opposite one another (though his methods of determining this 
are quite imprecise), and he apparently believed that so far 
as it was known the course of the Nile roughly corresponded 


1 ‘And as I conjecture, inferring things that are not known from things that 
are plain, it rises at the same distance [i.e. from its mouth] as the Danube." 
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to that of the Danube. But on the basis of these ‘known’ 
similarities, he goes on to infer that zn other respects too the two 
rivers are alike, that the length of the Nile is equivalent to 
that of the Danube (this seems to be what is meant by êK T&v 
iow uérpov ópu&rai, 2 33) and that their courses across their 
respective continents correspond to one another as a whole 
(é€1coGo8a1, 2 34). The phrase ‘inferring things that are not 
known from things that are plain’ may be quite imprecise, 
then, but the inference which Herodotus actually draws is 
evidently based on an analogy. Moreover, the elements of his 
argument are displayed a good deal more plainly than the 
elements of the analogies which appear in the extant frag- 
ments of the Presocratic philosophers. In Frr. 84 and 100, 
for example, Empedocles does not explicitly distinguish 
between the points of similarity which are (as he assumes) 
given or obvious, and those which he suggests or infers. In 
Herodotus, on the other hand, there is a clear distinction 
between the ‘known’, and the inferred, points of correspon- 
dence between the Nile and the Danube. Compared with 
Empedocles and other Presocratic philosophers (in so far as 
we can judge their use of analogy from the extant evidence) 
Herodotus is, in this passage, both more explicit in his formu- 
lation of his argument, and more reserved in the claims which 
he makes for his conclusions. The inference which he draws is, 
in fact, untrue.! But it is worth remarking, in conclusion, 
that it is not always unjustified to assume a certain symmetry 
between different areas of the world. Indeed an instance 
where it was not incorrect to assume such a symmetry can be 
cited from Aristotle, who at Mete. 362 b 30 ff? reaches certain 
quite true conclusions concerning the origins and dispositions 
of the winds on the assumption that those in the southern 
hemisphere correspond, 1n general, to those in the northern, 


1 It is striking that elsewhere (4 50) Herodotus remarked on at least one im- 
portant point of difference between the Nile and the Danube—the one 
floods regularly, the other does not—but still did not doubt that their courses 
are symmetrical in their respective continents, 

? See below, p. 362. 
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his argument being similar in kind to that which led Hero- 
dotus to the (false) inference that the Nile rises in West 
Africa. 

The Hippocratic Corpus contains extensive texts which 
illustrate the role of analogy not only in early Greek patho- 
logical and therapeutic doctrines, but also in such fields as 
anatomy, physiology and embryology.! Some of the more 
commonsensical applications of analogy need not detain us 
long. Thus Greek medical practitioners realised at a quite 
early stage that study of the man in health is of great value in 
determining facts about the sick, not only for the purposes of 
diagnosing diseases, but also in order to discover and predict 
the effects of certain treatments, but it is interesting that 
several treatises explicitly recommend the use of this type of 
comparison in such contexts.? But what concerns us here is, 
rather, the use of analogies in the theories which were put 
forward on such subjects as the structure and function of dif- 
ferent parts of the body, the development of the embryo, 
the nature of various complex physiological processes, and 
the origin of certain diseases. On these and other biological 
and medical problems the Hippocratic writers, like the 
Presocratic philosophers, attempted to elucidate what 
eluded their comprehension by means of comparisons with 
more familiar objects or phenomena which could be ob- 
served directly. We may begin by noting briefly some of the 
more simple examples where homely illustrations are used to 
throw light on various obscure phenomena. 

(1) The author of On Breaths, for example, draws a com- 
parison with the steam driven off cauldrons of boiling water 
when he explains what causes a patient to yawn at the onset 
of a fever (ch. 8, CMG 1,1 96 5 ff.). Just as, when the water 

1 Besides the articles of Regenbogen, and Diller, 7, cf. also Senn, 7, and 
Heidel, 5, pp. 146 ff., and 6, pp. 75 fF. 

2 E.g. VM ch. 10 (CMG 1,1 42 11 f£), where the author says we should learn 
the effects of ‘depletion’ and ‘repletion’ by ‘referring to men in health’ 


(étavagépovtas ¿mì tous Uyiaivovros). Cf. also VM ch. 8 (40 24 ff.); Prog. ch. 2, 
L n 112 13 ff.; Acut. ch. 9, L 11 280 8 ff., and Mul. 1 ch. 6, L viu go 8 f. 
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boils, steam is driven off it in great quantities, so as the 
patient's temperature rises, the air inside the body, he sug- 
gests, is forcibly driven upwards through the mouth. (2) The 
same writer then goes on to explain the sweating that occurs 
in a fever on the analogy of the drops of water formed by the 
condensation of steam when it strikes such an object as the lid 
of a cauldron (ch. 8, 96 15 f£). Sweating, he suggests, is 
caused when the air in the body condenses on striking certain 
pores through which it passes to reach the surface of the body. 
Many similar comparisons can be cited from other works. In 
the embryological treatises, for example, we find a series of 
ingenious analogies with common technological processes. 
(3) In On the Nature of the Child (ch. 12, L vir 488 13 ff.) the 
formation ofa membrane round the seed in the womb is com- 
pared with the formation of a crust on bread as it is cooked, 
though the writer goes no further in attempting to suggest 
why the membrane and the crust are formed than to say that 
they occur when the particular substance (the seed and the 
bread) is heated and then ‘distended by air’ (puowpevos). 
On Diseases 1v 1s particularly rich in such analogies. (4) In 
ch. 51 (L vu 584 13 ff.) the writer says that when the body is 
heated, the humours are stirred up and separated out, and 
here he compares what happens when butter is made. When 
the milk is churned, the butter comes to the top, the butter- 
milk comes next and the heavy part of the milk that is used to 
make cheese sinks to the bottom. So, he suggests, when the 
humours are stirred up, they separate out: the bile rises to the 
top, the blood comes next, then phlegm and finally water, 
which he says is the heaviest of the humours. (5) In the next 
chapter (590 9 ff.) he considers the effects of the cold on the 
body and here he refers to what happens when fig-juice is 
added to milk (for he believes that the curdling of milk is 
caused by ‘cooling’). Similarly, he suggests, when an un- 
wholesome cold affects the body, the humours congeal and 
thicken. Two more analogies appear in his account of the 
formation of stones in the bladder. (6) First he refers to the 
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way in which a sediment forms when dirty water is left to 
stand in a cup or vessel, and he says that a sediment forms in 
the same way in the bladder when the urine is impure (ch. 55, 
600 21 fF). (7) And then he suggests how a stone is formed 
from part of this sediment by referring to the smelting of iron 
from iron ore: while the stone remains and hardens in the 
bladder under the influence (he believes) of phlegm, the 
equivalent of the dross is passed out with the urine (602 6 ff.). 

Observation of common industrial processes undoubtedly 
provided a rich source of inspiration for the Hippocratic 
writers in their attempts to account for various complex 
changes that take place in the body. Their extensive use of 
analogies between animals and plants should also be particu- 
larly noted and again these are (as we might expect) especi- 
ally common in the embryological treatises, although not 
confined to them. (1) Thus On Diseases iv draws a compari- 
son between the process of nutrition in animals and that of 
plants (chs. 33 and 34, L vu 544 17 ff.) : as each humour in a 
plant draws towards itself the humour in the earth which is 
akin to it (as it was believed), so each of the humours in the 
body attracts to itself the like humour from the food and 
drink in the stomach. (2) A similar comparison is used in 
On the Nature of Man (ch. 6, L vi 44 21 ff.) to illustrate the 
action of drugs in the body. This writer, too, held that seeds 
draw to themselves from the earth those substances that are 
like their own nature, and he says that drugs behave similarly 
in the body, each drug drawing to itself from the body the 
humours to which it is akin. The growth of embryos is com- 
pared with that of plants in several treatises. (3) On the Seven 
Month Child (ch. 1, L vu 436 8 f£), for instance, compares the 
way the foetus ruptures the membranes which enclose it at 
birth with the bursting of ears of corn when they are ripe. 
(4) In On the Eight Month Child (ch. 12, L vii 458 2 ff.) the 
writer draws a comparison between the umbilical cord and 
the stalk of a fruit. He suggests that when the foetus is fully 
developed the umbilical cord becomes thinner and dries up, 
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and he compares the way in which ripe fruit break off at the 
join of the stalk and the branch. (5) The writer of On 
Generation suggests that the size and shape of the embryo are 
determined by the womb in which it is formed, in the same 
way that the size and shape of plants may be affected by their 
being grown in certain containers (he gives an instance of 
gourds grown in vessels of different sizes, ch. 9, L vir 482 
14 ff.). (6) Inch. ro (484 9 ff.) he pursues the same analogy, 
suggesting that just as a tree may become deformed when 
there is insufficient room for it to grow and its development is 
obstructed by a stone or some such object, so too one reason 
why the embryo may become deformed may be the physical 
deformity of the mother’s womb. But the boldest and most 
detailed analogies between the growth of an embryo and that 
of plants occur in On the Nature of the Child. First (7) there are 
two brief comparisons between the way an embryo develops 
limbs and the way a tree grows branches (ch. 17, L vu 498 
3 dL: ch. 19, 506 6 ff.), and then (8) at ch. 22, 514 6 ff., the 
writer begins a long digression (to ch. 27, 528 25) in which he 
discusses the growth of plants in detail, at the end of which he 
concludes that the relation of the embryo to its mother is 
similar to that of plants to the earth (528 18 ff.) and asserts 
that ‘if anyone wishes to consider from beginning to end what 
I have said on this subject, he will find an exact parallelism 
between the growth of things produced in the earth and that 
of things produced in human beings (evproet tiv ọpúoiv 
Tr&cav TAPATIANOINV éoUcav TOv TE EK TIS yfjs puopévo Kal 
Té ¿E &vOporxrrov)' (528 22 ff.).! 

The examples I have given illustrate how a number of 
Hippocratic writers referred to things outside the body in an 
attempt to throw light on obscure medical or biological 
problems.? 'These texts demonstrate a keen interest in plant 

1 Cf. Regenbogen, pp. 165 ff. 

* Sometimes such comparisons are used even when the phenomenon cited to 
illustrate the medical or biological problem is itself (we should say) quite 


obscure. In On the Sacred Disease (ch. 13, L vx 384 22 ff.) there is a reference to 
the effect which the South wind is alleged to have on wine or other liquids stored 
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life, in the processes of technology and so on, but they refer, 
generally speaking, to observations which could be made 
without undertaking any special investigation or research. 
On other occasions, however, the Hippocratic authors draw 
comparisons with phenomena which could only be observed 
by doing a deliberate piece of research, sometimes, indeed, 
one involving the use of special apparatus. (1) A good 
example of the type of procedure which we find used in 
several treatises occurs in On the Diseases of Women 1. In ch. 1 
(L vui 12 5 ff.) the writer suggests that the reason why women 
menstruate is that their flesh is softer and more porous 
than that of men and so attracts more fluid from the stomach 
than theirs does. ‘For in fact if someone were to place over 
water, or somewhere damp, for two days and two nights, on 
the one hand some clean wool, and on the other a clean close- 
woven garment of exactly the same weight as the wool, then 
on taking and weighing them he will find that the wool is 
much heavier than the woven garment.’ The writer's conten- 
tion is that the flesh of men and that of women differ in a 
similar way, and this remains, of course, a pure assumption. 
Yet the absorbency of flesh, after all, is something which he 
could hardly have investigated directly. What his test does 
show quite clearly is that two objects made of the same sub- 
stance but of different textures may absorb water in different 
degrees. While this does not confirm his theory about men 
and women, it may be said to provide certain evidence for the 
general physical principle (of the relation between absor- 
bency and texture) which he applies in his biological doctrine. 
And it is particularly notable that in carrying out his test the 
writer refers to the use of a pair of scales to check the quanti- 
ties of water absorbed by weight. 


in rooms or underground, when the writer suggests that the effect of this wind is 
to relax and make flabby the brain and loosen the veins. And in On the Nature of 
the Child (ch. 12, L vir 486 13 ff.) the writer refers to analogies with wood, leaves, 
foods and drinks which (he claims) emit and attract tvetua (air) when heated a 
great deal or burned, when he argues that the seed in the womb both emits and 
draws to itself mvsUua (here probably breath) as it grows hot. 
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Other Hippocratic writers, too, undertake investigations of 
the behaviour of substances outside the body in connection 
with the theories which they put forward to explain complex 
physiological processes. (2) The writer of On the Nature of the 
Child believes that it is the pressure of the unborn child on the 
stomach that causes milk to be exuded at the breasts, but to 
illustrate and support this theory he refers to a simple test 
(ch. 21, L vu 512 7 f£.) : if a hide is allowed to imbibe a lot of 
oil, and then squeezed, the oil is exuded. (3) Another test is 
described in On Generation to illustrate a theory that the pro- 
portion of ‘strong’ and ‘ weak’ seeds determines the sex of the 
child. If different quantities of wax and fat are melted to- 
gether, then so long as the mixture remains liquid, the pre- 
dominant substance is not apparent, but it becomes visible 
when the mixture solidifies (ch. 6, L vir 478 11 ff.).4 (4) On 
Diseases 1v refers to a further investigation in connection with 
a theory that in fever the bilious humour remains in the body 
while the watery humour is evaporated. If water and oil are 
put in a vessel and heated for a long time, the writer says, it 
will be found that the water evaporates much more than the 
oil (ch. 49, L vu 580 7 ff.).2 And even more remarkable are 
the occasions when the writer describes observations which 
require the use of special apparatus. Thus (5) in On Diseases 
Iv the writer wishes to illustrate how the humours travel 
between the different ‘sources’ in the body (stomach, heart, 
head, spleen and liver), and how in particular when the 
stomach is full of food and drink, these are absorbed by other 
parts of the body, and conversely, when the stomach is empty, 
humours flow back into it from the other parts through the 


* Cf. the simpler observations of the effects of adding cold water to boiling 
water, and of throwing wine on a flame, in the discussion of the physical changes 
accompanying sexual intercourse (Genit. ch. 4, L vu 474 22 fE., 476 1 fŒ). 

2 ‘The writer also twice uscs observations of the way in which fluids are re- 
tained in narrow-necked vessels when the vessels are turned upside down 
quickly, first to illustrate a theory of how bleeding is stopped by the flesh holding 
back the blood (Morb. tv ch. 51, 588 17 ff.), and then in connection with a 
theory of how dropsy may sometimes be confined to one particular part of the 
body (ch. 57, 612 6 f£). 
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veins spread out all over the body. In ch. 39, 556 17 ff., he 
describes setting up an arrangement of three or more vessels 
on a piece of level ground (this point is stressed) : the vessels 
are pierced with holes and provided with communicating 
pipes fitted in the holes. He remarks that if water is poured 
into one of the vessels, it finds its way into each of the others, 
and conversely, if one of the vessels is emptied, water flows 
into it from the others: to fill or empty all the vessels, in fact, 
it is enough to fill or empty one of them. Finally (6) On the 
Nature of the Child also describes a test which requires the use 
of certain simple apparatus. The writer argues that the 
various parts of the body are formed by the breath (tvetua), 
which causes like to come to like, and the test is a physical 
investigation which he has apparently attempted to adapt to 
illustrate his theory (ch. 17, L vu 498 17 f£). A bladder is 
prepared with a pipe let down into it. Earth and sand and 
lead scrapings are put into it and water poured on top of 
them. Then if you blow through the pipe, first of all the solid 
substances become mixed with the water, but then after a 
while (the writer claims) the lead, the sand and the earth 
each collect together, and if you let them dry and open the 
bladder, you will find that like has come to like.! 

Unlike Empedocles’ description ofthe girl playing with the 
clepsydra, for example, or the frequent comparisons the 
Hippocratic writers themselves drew with technological pro- 
cesses or plant life, the texts which we have just considered do 
not refer to observations which are part of common experi- 
ence, but imply the deliberate undertaking of a piece of 
research, and in this they satisfy one of the criteria of an 
experiment. Many of the passages in question are, in fact, 

1 Senn (1, pp. 242 ff.) suggests that the test was, in origin, a *Sedimentierungs- 
versuch designed to show how the three solid substances become transposed in 
the bladder; when they are put in, earth is at the bottom, then sand, and then 
lead, but when blown on (or, Senn suggests, when the bladder is shaken) the 


lead with its greater specific gravity falls to the bottom, then comes the sand, and 
the earth comes to the top. Senn concludes that the author of Nat. Puer. did not 


carry out this test himself. 
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classed by Senn (2) as 'wissenschaftliche Experimente’, 
indeed as ‘einwandfrei beschriebene Experimente’, but this 
is a judgement which cannot be accepted without reserva- 
tions. None of the investigations which we have described 
provides anything like decisive evidence to establish or refute 
the theory in connection with which it is adduced. In each 
case the theory concerns the properties, origins or inter- 
actions of complex substances in the body, but the tests refer 
not to these substances, but to other, generally simpler, ones 
outside the body, that is not to flesh but to wool, not to seeds 
of different sorts but to wax and fat, not to bilious and watery 
humours but to oil and water. These tests can hardly be called 
experiments in the full sense for the obvious reason that the 
substances investigated are quite different from those to which 
the theory relates.! What these investigations did was, rather, 
to provide knowledge of ‘visible things’ (the behaviour of 
various substances outside the body) which was then used to 
suggest or illustrate theories concerning ‘what is obscure’, 
that is vital processes that take place inside the living organ- 
ism. For the most part these models share the merits and 
defects which are noticeable in other early Greek analogies. 
On the one hand, these Hippocratic authors deserve credit 
for attempting to bring the evidence of observed phenomena 
to bear on difficult and complex physiological and patho- 
logical problems: but on the other, the theories which they 


1 Other Hippocratic texts, however, to which Senn also refers, describe 
investigations made directly on organic bodics themselves: e.g. Nat. Puer. ch. 20, 
L vu 508 15 ff., and several passages which refer to the results of dissections or 
viviscctions, c.g. Cord. chs. 2 (L 1x 80 13 ff.), 8 (86 4 ff.) and 10 (88 3 ff.), and cf. 
the detailed investigations of the development of the hen’s egg in Nat. Puer. ch. 
29, 530 10 ff. (which the writer uses to support his theory of the development of 
the human embryo). Two further passages are worth noting from Carn. as they 
refer to tests carried out on blood. In ch. 8 (L vm 594 14 ff.) it is observed that 
blood taken from sacrificial victims does not coagulate so long as it is warm, or if 
it is beaten, but it does so when allowed to cool (this is then taken to support a 
theory that the liver is formed from the blood ‘when the cold defeats the warm’). 
And in ch. 9 (596 9 ff.) itis noted that on coagulating the blood forms a skin, and 
that as often as the ‘skin’ is removed, another is formed (this is then taken to show 
that the skin of the body is formed from the blood under the effects of the cold and 
the winds, mvevparta). 
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put forward often depend on vague and arbitrary assumptions, 
and in their comparisons they often appear to underestimate 
or ignore the points of difference between the illustration and 
the thing illustrated. 

Comparisons such as we have been considering appear 
little or not at all in such treatises as the books of the Epi- 
demics or in other mainly descriptive works in the Hippocratic 
Corpus. But most of the theoretical treatises, and especially 
the embryological works, use comparisons extensively in their 
biological and medical doctrines. Furthermore, there are 
several works which explicitly refer to, and recommend, 
methods of apprehending ‘what is obscure’ from observed 
phenomena. The dictum of Anaxagoras óyis T&v &or]Acov TX 
parvópeva seems to be echoed in various forms and in dif- 
ferent contexts in a number of Hippocratic works. On 
Breaths (ch. 3, CMG 1,1 93 5), for instance, says that air is 
‘invisible to the sight, but apparent to reason’, and suggests 
that the power of air may be inferred from its visible mani- 
festations, such as uprooted trees, and here the inference is a 
direct one, involving no element of comparison.’ But when 
the writer of On Regimen 1 states more generally that ‘men do 
not know how to perceive things which are obscure from 
things which are apparent’ (ch. 11, L vi 486 12 £.), the con- 
text makes it clear that the method which he has in mind 
depends largely on the apprehension of analogies. “I will 
show how the visible “arts” are like both the visible and the 
invisible affections of man’, he says (488 1 f.),? and he pro- 
ceeds to devote thirteen chapters (12-24, 488 1-496 19) to 
suggesting various likenesses between arts, crafts or profes- 
sions on the one hand, and natural processes on the other. 
Thus in ch. 12 he announces that divination ‘imitates’ the 

1 Cf. also de Arte, which draws a distinction between the sight of the eyes and 
that of the mind (ch. 11, CMG 1, 1 16 17 f.) and suggests that nature may be made 
to yield symptoms from which the unknown affections of the body may be 
inferred (ch. 12, 18 14 ff.). 


2 dye BE Snhdow TÉXVAS gavepás &vOpcorrou TaAGnpaciy dpolas Zovoas Kal gavepolot Kal 
&gavéct. 
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nature and life of man: as the seer infers what is invisible (the 
future) from what is visible (present signs), so when a man 
and a woman come together to make a child, they too get 
knowledge of the invisible (in this case, the child that will be 
born) from the present. His other suggestions are no less 
fantastic: his knowledge of the natural processes which affect 
the living organism is quite superficial, and the analogies he 
suggests all consist of vague generalities. Yet it is remarkable 
not only that he should pursue this line of argument at such 
length,! but also that he should confidently present it as a 
general method of ‘perceiving the obscure’. 

On Ancient Medicine is another and more important work 
which expressly recommends the use of analogies in medicine. 
As several commentators have noticed,? this writer uses 
analogies of various types extensively. I have already noted 
that in ch. 10, for example, he says that in order to discover 
the effects of ‘depletion’ and ‘repletion’ on the sick, we 
should refer to their effects on men in health. And in ch. 15 
(47 5 ff.) there is an obscure but striking passage where he 
refers to objects outside the body in order to support a theory 
concerning what happens in the body itself. He argues that 
different combinations of powers, e.g. the hot and the 
astringent, and the hot and the insipid, have very different 
effects on the body. Indeed, he says, they have different 
effects ‘not only in man, but in leather and wood and in 
many other things which are less sensitive than man’. But 
then in his discussion of the affections which arise from 
‘structures’ (oxfjuera) in chs. 22 f. (53 1 ff.) and again in 
ch. 24 he recommends the use of this method explicitly. In ch. 22 he 
lists the different structures or forms of the parts of the body: 
some are hollow and tapering, some ‘spread out’, some hard 
and round, some broad and drawn out, some stretched, some 

1 He considers the téxyyvat of metal-working, fulling, cobbling, carpentry, 
building, music, cooking, currying, basket-making, gold-working, sculpting, 
potting, writing and gymnastic training in turn, and concludes that ‘all the 


“arts” participate in the nature of man’ (ch. 24, 496 18 f.). 
* E.g. Festugiére, n. 56 on p. 54. 
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long, some dense, some loose and swollen, some spongy and 
porous. He then asks which type of‘ structure’ is best adapted 
to draw fluid to itself, for example, and he suggests that it is 
the hollow and tapering one: ‘one should learn these things’, 
he goes on, ‘outside the body from objects that are plain to 
see’ (KaTauavOdvelv SE Sei tatita čEwðev èk TGv pavepdv, 53 
12 f.). One of the observations he makes is that cupping 
instruments (which are hollow and tapering) attract fluid 
easily, and he also refers to the fact that it is more difficult to 
draw fluid into the mouth when the mouth is wide open, than 
if one compresses the lips and inserts a tube into the mouth. 
He already knows that of the parts of the body the bladder, 
the head and the womb are of this shape, ‘hollow and taper- 
ing’, but he refers to the evidence of objects of similar shape 
outside the body in order to confirm that the form of these 
parts of the body is adapted to a particular function, that of 
attracting fluids. Finally in ch. 24 (55 4 ff.) he considers 
more briefly the changes to which the humours are subject, 
and once again he recommends a similar method of inquiry. 
He asks what a humour which is sweet, for instance, will 
become ‘if it changes to another kind, not as a result of 
admixture, but by departing from its original nature—oauTos 
&&iorépevog'. He suggests that it will become acid (we might 
conjecture that he is thinking of the way in which sweet wine 
may turn sour and vinegary, for example), and he goes on: 
‘thus if a man were able to conduct his inquiries successfully 
on things outside the body (ei tis SWvaito gntewv ÉGoo0Ev 
émituyxavelv), he would always be able to choose the best 
course of treatment’ (55 11 ff.). Many Hippocratic treatises, 
as we have seen, appeal extensively to analogies with things 
outside the body to explain the hidden changes which take 
place within the body, the origin and progress of diseases, the 
development of the embryo, the processes of nutrition and so 
on. In several cases, particularly in the embryological 
treatises On Generation, On the Nature of the Child and On Diseases 
Iv, this is such a common method of procedure that we may 
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suspect that the author may have consciously adopted it as such, 
and this seems particularly likely where tests were made on 
things outside the body in conjunction with attempts to 
explain obscure physiological or pathological processes. But 
in On Ancient Medicine we can be sure that this was so, for here 
the writer explicitly recommends this method of procedure in 
two different contexts, in discovering the functions of the dif- 
ferent ‘structures’ in the body, and in determining the 
changes which take place in the ‘powers of the humours’. 
At this stage we may look back briefly and take stock of the 
evidence we have considered so far concerning the role of 
comparisons in the theories and explanations of early Greek 
science. Whether the problem was to account for the move- 
ments of the heavenly bodies, or the nature of lightning, or 
how the earth was ‘held up’, or why the sea is salt, or again to 
explain the functioning of the eye, or the nature of the pro- 
cess of respiration, or how the embryo is nourished in the 
womb and the different parts of the body develop, early Greek 
philosophers and medical theorists repeatedly based their 
suggestions on a comparison between the phenomenon to be 
explained and some other more readily observable object. 
Many of their theories are based on quite simple comparisons 
with familiar objects or phenomena, as, for example, the 
illustration of the flash of an oar in water used, perhaps, by 
Anaximenes in his account of lightning, or that of the steam 
from a boiling kettle which appears in On Breaths when the 
writer explains what he thinks happens to a patient suffering 
from a fever. On the other hand many of the analogies which 
we find suggested are a good deal more ingenious and elabor- 
ate. Several philosophers, beginning with Anaximander, 
produced mechanical models by means of which they tried to 
describe not only the movements of the heavenly bodies, but 
also such other phenomena as the eclipses of the sun and 
moon and the phases of the latter. Empedocles, especially, 
suggested two particularly complex analogies in which he 
drew a comparison not between one object and another, so 
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much as between the relationships which obtain between 
several objects inside the body and between several other 
objects outside the body, between, for instance, on the one 
hand the fire and water in the eye and its membranes, and on 
the other the wind, the fire and the screen of a lantern. And 
in the Hippocratic Corpus, above all, we find many intricate 
models, the two most remarkable being the system of inter- 
communicating vessels by which the passage of the humours 
between different parts of the body is illustrated and explain- 
ed in On Diseases 1v, and the test with the bladder which is 
referred to in On the Nature of the Child to suggest how the 
various parts of the body are formed. 

The early Greek scientists are extremely inventive in sug- 
gesting analogies between obscure natural phenomena and 
more familiar objects. And yet many, perhaps most, of the 
analogies they proposed were, as it turns out, rather mislead- 
ing. Keynes remarked that ‘the common sense of the race has 
been impressed by very weak analogies',! and this might 
stand as a comment on many ofthe earliest Greek attempts to 
give rational accounts of natural phenomena. We remarked 
before that neither Thales nor Anaximenes seems to have 
tackled the problem of how, if certain solid objects float on 
water or are buoyed up on air, either of these suggestions can 
be true of the earth itself. And similarly in biology the 
Hippocratic writers often do not appear to have asked them- 
selves how their physical or technological models can apply to 
changes that take place within the body (as when On Diseases 
1V concludes that stones in the bladder are the end-product of 
a process similar to smelting, or suggests that a two-way pro- 
cess of absorption and secretion takes place between the 
stomach and the other ‘sources’ in the body). And not only 
do we find many quite weak analogies cited in early Greek 
science, but their authors often appear to claim too much for 
them. The discovery of similarities between two phenomena 
may well serve as the source of a hypothesis concerning the 


1 Keynes, p. 247, cf. above, p. 179. 
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nature or cause of one of them. Butasa general rule! the early 
Greek theorists presented their accounts not as tentative 
hypotheses, but as definitive solutions to their problems. The 
Hippocratic writers, in particular, often state their conclu- 
sions most emphatically, the oomep or ws of the ‘as...’ 
clause of the illustration being followed by a strong oUTo kai 
or oto ý introducing the ‘so...’ clause,? and the authors 
of several treatises refer to their comparisons in terms which 
indicate that they considered them to be conclusive evidence 
or proof of the theories they advanced. Thus in On the Nature 
of the Child, to mention a single instance, the writer refers to 
such examples as those of burning wood and burning leaves 
as the compelling grounds which he has given (&v&ykoa 
tponyuéevai, L vir 488 8 f.) for his conclusion that the seed, 
too, emits and draws to itself ‘breath’ in the womb.? 
Ideally, no doubt, the theories suggested by the recognition 
of resemblances should be not only presented as hypotheses, 
but also tested experimentally. We should not, however, 
overestimate the occasions on which this was practicable for 
the ancient Greeks. There are, indeed, certain instances when 
it was open to a theorist to undertake direct investigations on 
a topic to which his analogies relate, and he apparently failed 
to do so. Empedocles, for example, did not, it seems, attempt 
to dissect the eye, and one may wonder how extensive were 
the anatomical researches of the Hippocratic writer who 
compared the organs in the body with a system of inter- 
communicating vessels. But in many or even in most cases, 
the analogies which we have considered concern problems 

1 Herodotus 2 33 (where he uses the word oupBdAdAouct, conjecture, of his 
inferences concerning the Nile) is, however, an exception to this rule. 

? E.g. Flat. ch. 8, CMG 1,1 96 8; Oct. ch. 12, L vu 458 6; Mul. 1 ch. 1, L vm 
12 17; Genit. ch. 10, L vu 484 11; Nat. Puer. ch. 17, 498 24, ch. 21, 512 10; Morb. 
w ch. 39, 558 2, ch. 49, 580 13, ch. 51, 584 19 and 588 22 f., ch. 52, 590 12. 

3 Cf. Morb. Sacr. ch. 13 where observations concerning the supposed effect of 
the South wind on wine, etc., are said to show that it necessarily (&véy«n) loosens 
the brain (L vi 386 7), and Carn. ch. 9 (L vi 596 9 ff.) where the writer first 
cites the fact that blood forms a ‘skin’ when exposed to the air, and then claims 


that he has proved (W.B. &moBeíxvuui in 596 16) that the skin of the body is 
necessarily (évayxaiws) formed in the same way by the action of the cold. 


358 


COMPARISONS IN PARTICULAR ACCOUNTS 


where it was difficult or impossible for the Greeks (at least) to 
check the theories they proposed by direct experimental 
methods. This is obviously true of the analogies which they 
put forward on such ‘meteorological’ topics as the nature of 
thunder and lightning, or on the question of why the sea 
is salt. But it is also true with regard to such problems as 
the processes of nutrition and growth, the development of the 
human embryo, the cause of congenital deformities, or the 
origin of such conditions as stones in the bladder. Rather, on 
such questions, the appeal to an analogy with more familiar 
phenomena was itself the mark of an attempt to investigate 
the problem empirically. And this technique is carried to its 
furthest point where the illustration cited to suggest or sup- 
port a theory about how the body functions involves the 
undertaking of tests on objects outside the body. It is ap- 
parent that Greek theorists often neglected certain obvious 
points of difference between their illustrations and the things 
they were intended to illustrate. But the complaint that they 
failed to carry out experiments to verify the theories they 
proposed is relevant less often to the examples which we have 
been considering. Indeed, in some cases, so far from this 
criticism being relevant, it would tend to obscure the impor- 
tant point that the appeal to analogies constituted a most 
valuable method by which the Greeks were able to bring em- 
pirical data to bear on many seemingly intractable problems. 

Towards the end of the fifth century several writers 
(Anaxagoras, Democritus, Herodotus, the authors of On 
Ancient Medicine and On Breaths) express certain views on the 
problems of method in the inquiry into nature, and though 
their recommendations are imprecise, the context sometimes 
shows that the method they have in mind is based on the 
apprehension of analogies. This seems to provide certain con- 
firmatory evidence of the importance of analogy as a method 
of discovery and explanation at this stage in the development 
of Greek science, but the question we must now raise is how 
far the use of analogy in explanations is modified in later 
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periods. The theories which Plato and Aristotle express on the 
subject of the status of analogical argument will be discussed 
in my next chapter. But what we must consider here is how 
far in practice the way in which they used analogies in their 
physical and biological doctrines resembles or departs from 
earlier uses. 


PLATO AND ARISTOTLE 


Before turning to Aristotle, who will be our chief concern in 
this section, we should first consider briefly the role of certain 
types of analogies in the physical and biological theories of the 
Timaeus. Like many earlier writers Plato constructs certain 
quite complex models in such contexts as his explanations of 
certain vital functions. One particularly elaborate example is 
the model ofthe weel or fish-trap which he uses in his account 
of respiration (Ti. 78b f.). Here he describes a woven object 
(mAéyua) like a weel (xópros) which has &ykópria (funnels) 
at its entrance, and this apparently represents a network 
composed of air and fire inside the body. Both the model and 
the theory it illustrates are, at certain points, obscure,! but 
Plato’s purpose in referring to the weel is clear: like many of 
the analogies which we considered from the Hippocratic 
authors, the weel is a visible model by which Plato attempts 
to elucidate an obscure physiological process. More striking 
are the analogies which underlie his theory of the ultimate 
particles of matter, but here too Plato may be said to be 
following the precedent set by earlier (even if only slightly 
earlier) theorists, namely the Atomists. In Plato’s theory the 
ultimate particles of matter are triangles, the two primary 
sorts of triangles, isosceles and scalene, going to make up the 
four regular figures pyramid, octahedron, icosahedron and 
cube (53c fE). At 55d ff. he assigns these four figures to the 

1 Galen, followed, for example, by Archer-Hind, interpreted the éyxUptia as 
smaller weels or baskets inside the main weel. But Cornford, rightly I think, 
took éyxuptia to refer to the conical funnels at the entrance of the weel (ker& thv 


eiooSov, 78b 4 £.), that is to the essential feature which differentiates the weel 
from other baskets. 
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four primary bodies, earth, air, fire and water: the cube, for 
instance, is assigned to earth, since this is the ‘most stable’ 
(&xivryróvacros) of all the primary bodies, and the cube is the 
figure whose ‘bases are most sure’ (TO Tas Bdoeis &oooAeotó- 
tas Éxov). Again the pyramid is assigned to fire on the grounds 
that fire is the ‘most mobile’ of the primary bodies, and the 
pyramid is the ‘sharpest’ and ‘keenest’, and so most mobile, 
figure. Then at 61c ff. heconsiders the various tactile qualities 
of things, heat, cold, hardness, softness, roughness, smooth- 
ness and so on, and he again associates these with certain 
shapes. Hard things, for example, he defines (62 b) as those 
to which the flesh yields, soft, those which yield to the flesh, 
but he suggests that a thing is yielding when it has a small 
base, while the figure which has square bases is most resistant. 
In such examples Plato's ideas concerning the special pro- 
perties of the znvisible ultimate particles of matter are clearly 
derived from observation of the properties which may be 
associated with certain shapes in recognisable objects, and we 
may compare the way in which Democritus based inferences 
concerning the behaviour of the invisible atoms on observa- 
tion of that of visible agglomerations (pp. 339 f.).! 

Plato's contributions to Greek physics and biology are 
largely confined to a single work, the Tzmaeus. Aristotle's 
inquiries in natural philosophy probably range over a 
greater area than those of any other writer in antiquity, 
certainly than those of any earlier writer. In the Organon and 
Rhetoric (as we shall see later) he condemns the use of meta- 
phor in reasoning and compares analogical argument (the 
‘paradigm’) unfavourably with the syllogism. It is all the 
more surprising, then, that he should use analogies so exten- 
sively in many different contexts in his theories and explana- 
tions of natural phenomena. To illustrate the types of 


1 Theophrastus, Sens. Gof., infact contrasts the explanations which Democritus 
and Plato gave of the sensible qualities of things: see Cornford's notes (6, 
pp. 260 f.), where he also refers to an attempt by a seventeenth-century atomist 
(Lémery) to explain sensible qualities in a similar way, in terms of the shapes of 
the atoms. 
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analogies he uses and the way in which he uses them I shall 
take examples from each of these three main groups of treatises 
in turn, (1) physical and ‘meteorological’, (2) biological and 
(3) psychological (including the Parva Naturalia). 

(1) In his discussion of celestial and terrestrial phenomena 
Aristotle often conjectures a fact or a cause (the 671 or the 
$1671) on the basis of analogies where no direct evidence is 
available, and the first point that should be made is that 
sometimes the analogy to which he refers is a strong one: there 
is a close resemblance between the cases compared. Thus at 
Mete. 362b 30 ff., for example, he suggests that the disposi- 
tion of the winds in the southern hemisphere corresponds to 
their disposition in the northern hemisphere, and he infers, 
for example, that the South wind which blows in the northern 
temperate zone comes from the equatorial regions rather 
than from the southern tropic (Capricorn) on the grounds 
that no northerly wind is observed to blow from the northern 
tropic (Cancer). Elsewhere, however, Aristotle’s analogies 
are less happy. At Mete. 349b 19 ff. he gives an account of the 
origin of rivers which is partly based on an argument from 
analogy. Just as cold condenses &nüp (air or water vapour) 
into rain above the earth, so, he suggests, water is produced 
by a corresponding condensation of &np by the cold within 
the earth. We find, too, several remarkable analogies be- 
tween terrestrial phenomena and what happens in living 
organisms (analogies which reflect his belief that the earth 
itself is subject to cycles of growth and decay). Earthquakes, 
for example, are compared with the tremblings or spasms 
which affect the human body (Mete. 366b 14 ff.) : spasms are 
caused by ‘the enclosed force of the mveŭua (breath or wind) 
in us’, while earthquakes occur when ‘the mveŭya within the 
earth produces similar effects’, and he later appeals to this 
analogy again when he considers why severe earthquake 
shocks are intermittent and do not cease abruptly. 


1 ‘Just as throbbings in the body do not stop immediately or quickly, but 
gradually as the affection dies away, so clearly the cause which produces the 
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He uses a similar type of analogy in his long discussion of 
why the sea is salt (Mete. B 3 356b 4 ff.), a passage which is 
particularly interesting as in it he criticises the images which 
earlier theorists had used in connection with this problem. 
His own theory (358a 3 ff.) is that the salt of the sea is due to 
an admixture of an ‘earthy residue’, namely the ‘dry 
exhalation’. He observes that the residues of the body, sweat 
and urine, are salty (a 5 f£). Moreover, the residue of the 
process of combustion is ash, and water strained through 
ashes is said to take on a salty flavour (a 13 ff., 359a 35 f£). 
At 359a 16 ff. he says that ‘just as in these examples, so too in 
the world as a whole’ everything that grows and comes to be 
by a natural process always leaves behind it an earthy residue 
(and it is this that makes the sea salty). In his own view the 
salt in the sea is the result of a process similar to that which 
makes sweat, urine and ashes salty, and yet he criticises other 
theorists who had referred to these very examples before him. 
The nature of his objections should be noted as they throw 
light on how he thought analogies should or should not be 
used in accounts of natural phenomena. First (357a 24 ff.) 
Empedocles' description of the sea as the ‘sweat of the earth’ 
is criticised as a metaphor which, while it may be suitable for 
a poem, does not clarify the problem at all (for it is not clear 
why sweat is salty either). And then he offers a further 
criticism ofthose who had cited the exampleofthings which had 
been burned. ‘And so some say that the sea is made of burnt 
earth. To speak in this way is absurd (&totrov), but to say that 
it comes from something like burnt earth (¿k rotaUrrns) is true’ 
(358a 14 ff.). In this instance, then, Aristotle's own theory is 
illustrated by analogies, but it seems that he would have 
distinguished his own use from that of earlier writers in two 
exhalation and the source of the wind do not use up all at once the whole of the 
material which makes the wind which we call an earthquake. So. ..shocks will 
continue, though more gently, until there is too little exhalation to cause any 
noticeable movement’ (368a 6 ff.). 


1 qrpós moina uiv yap oŭTws elrov ious cipnev ikavdds (Tj yap ueragopa mrorrikóv), 
mpos 68 TO yvõvai thy paw oux lkavõsş. 
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respects. First he stresses the difference between identifying 
two things (‘sea’ is made of ‘burnt earth’) and merely suggest- 
ing a similarity between them (sea is made of something like 
burnt earth). And secondly he would, no doubt, have claim- 
ed that his own theory, unlike that of Empedocles, is based on 
an analysis of the causes at work in each case. Simply to com- 
pare the sea and sweat does not help to clarify the problem of 
why the sea is salt unless we are able to give the causes of 
each phenomenon (both are due to residues from processes 
involving heat). 

Elsewhere we find other instances where Aristotle either 
proposes an analogy quite tentatively or qualifies it by draw- 
ing attention to the differences between the cases he com- 
pares. At Mete. 341b 35 ff., for example, he considers the 
nature ofshooting stars and onesuggestion he makes is that the 
spurt of flame which we see may be like the flame which leaps 
from a lamp to ignite another lamp placed below it. But he 
also mentions a second possibility, that the shooting star is in 
fact (and not merely in appearance) a solid body which is 
projected downwards by force (e.g. like fruit stones squeezed 
from between the fingers), and he concludes that both cases 
probably occur (342a 8). On other occasions after drawing 
an analogy Aristotle explicitly qualifies it by pointing out 
where the things he compares are dissimilar. There is a good 
example of this at Cael. 289a 19 ff. where he suggests that the 
light and heat emitted by the heavenly bodies are caused by 
the friction which their movements set up in the air. He com- 
pares the case of projectiles which he believes catch fire in 
flight, but he goes on to point out that unlike projectiles, the 
heavenly bodies, being carried round in their spheres, do not 
themselves catch fire: it is rather, he suggests, the air which 
lies beneath the sphere of the revolving body which is heated 
by the motion (although this does not remove all the diffi- 
culties which his theory presents).! And then we find a further 


1 ‘The main problem lies in the fact that the element which comes immediately 
beneath the heavenly bodies is not air, but fire, although it has been suggested 
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instance where he qualifies an analogy in a similar way at 
Mete. 344b 1 ff. There he draws a comparison between the 
tails of comets and the haloes which appear round the sun and 
moon, but then goes on to say that in the latter case the effect 
is due to a reflection of light, whereas the comet's tail (he 
believes) is really coloured. 

(2) The similarities and differences between the various 
species of animals are a constant theme of Aristotle's bio- 
logical works, and in this context he draws certain important 
distinctions between different degrees of similarity and dif- 
ference. At PA 645b 26 ff. he makes a threefold classification 
of common attributes, ‘specific’, ‘generic’ and ‘analogical’, 
after he has given examples which illustrate the distinctions 
between them. Feathers, for instance, are common to the 
genus of birds. One species’ feathers differ from another's by 
‘the more and the less’, as he puts it: that is, some are longer, 
others shorter and so on (644a 16 ff.). The feathers of a bird 
and the scales of a fish, however, correspond only ‘by 
analogy', as also do blood and 'that which has the same 
function’ (Súvapış) as blood in the bloodless animals (645b 
8 f£). Empedocles had, of course, already suggested that the 
feathers of a bird and the scales of a fish and hair and leaves 
are all ‘the same’ (Fr. 82, see above, p. 335), but now Aris- 
totle analyses the nature of the similarity between them, and 
distinguishes between the different senses of ‘the same’ in 
saying (a) that the feathers of a pigeon and those of a sparrow 
are ‘the same’, and (b) that feathers and scales are ‘the 
same".! 

The analogies between the parts of different species of 
animals are a recurrent topic in the biological treatises, but 
the subject which I wish to consider here is not Aristotle's 
search for, and analysis of, the likenesses between different 


that it is the fire which is ignited by the movement of the spheres and that 
this in turn ignites the air (see the notes of Stocks, 1, and Guthrie, 3, and 


Heath, p. 242). 
1 For further examples of things which Aristotle considered analogically the 


same, see Bonitz, 48a 31 ff. 
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groups of animals, so much as his use of comparisons between 
animals and other things. Such comparisons play an impor- 
tant role in, for example, his interpretations of the functions 
of different parts of the body. Many instances can be cited 
where his theory of the function of a part or organ in the body 
is influenced by his observation of a similarity of form between 
it and some object outside the body. One striking example is 
the comparison between the testicles and the stone weights 
attached to looms which occurs in a number of passages in 
GA. At GA 717a 34 ff., for instance, Aristotle argues that the 
function of the testicles is to keep the seminal passages taut 
(though in his view they form no integral part of the passages), 
and that when the testicles are removed, the animal is un- 
able to generate because the seminal ducts are ‘drawn up’ 
internally. He returns to the same analogy at GA 787b 19 f., 
788 a 3 ff., where he discusses the changes which take place in 
an animal that has been castrated, especially the change in 
voice (which he says becomes similar to that of females). He 
explains these changes by referring again to the idea that the 
removal of the testicles is like the removal of weights from a 
string of a musical instrument or from the warp of a loom: 
the effect is to ‘slacken’ the seminal passages which he believes 
to be attached to the blood-vessel ‘which originates in the 
heart near the part which sets the voice in motion’! Else- 
where the analogies which he uses in describing the blood- 
vessels, for example, not only suggest the craftsman-like 
activities of Nature, but also convey an idea of their function 
in the body. We have already noted (p.286) that, following 
the use of a similar image in Plato, he compares the network 
of blood-vessels in the body first with wickerwork (to suggest 
that they serve to bind the front and the back of the body 
together, PA 668b 24 ff.), and then with the frameworks used 
by modellers (when he suggests that the blood-vessels provide 

1 Platt (note to GA 787b 28) says that ‘this amazing theory assumes inter alia 


that the removal of the weight will make the note of the string higher! Possibly 
A. confused the tension of a string with the length.’ 
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a similar framework round which the other parts of the body 
grow, e.g. GA 743a 1 ff.). And then we also find the lower 
viscera compared with anchors and studs when he suggests 
that they too serve to fasten the main blood-vessels to the sides 
of the body (PA 670a 10 ff.). It is, of course, rarely possible 
to derive any accurate idea of the function of the vital organs 
of the body from a consideration of their superficial charac- 
teristics, and the similarities which Aristotle noted in this 
context are mostly rather misleading.! Yet there is more often 
some correspondence between the function and the superficial 
aspect of the external parts of the body, and here some of the 
images which Aristotle uses are more relevant and illuminat- 
ing, as when he compares the disposition of the thumb and 
fingers in the hand with a clamp (PA 687b 15 ff.) or suggests 
that in winged animals the tail acts as a rudder (JA 710a 
1 ft). 

Another context in which Aristotle draws some remarkable 
comparisons is his accounts of various vital processes. The 
formation of different parts of the body, for example, is often 
apprehended by means of an analogy. At PA 647b 2 ff. he 
compares the formation of the viscera in sanguineous animals 
with the formation of deposits of mud in streams. All the 
viscera except the heart are, he believes, deposits formed by 
the blood-stream. At PA 672a 5 ff. there is an obscure 
analogy between the natural formation of fat round the 
kidneys and the residues left after solid substances are burned. 
He suggests that just as when solids are burned some heat gets 
left behind in the ash, so when liquids are ‘concocted’ heat is 
left behind, and in the case of blood this goes to form fat 
(which he considers the result of the complete concoction of 
blood). Then at GA 743b 5 ff. he compares the formation of 
the skin with that of scum on certain liquids when they are 


1 Of, however, his comparison between the blood-vessels and unbaked 
earthenware, when he makes the acute suggestion that the blood-vessels allow 
the nourishment, tpop1, to percolate through them to the different parts of the 
body (GA 743a 8 ff. : a similar comparison is used of the stomach in Hum., ch. 11, 
L v 492 4 ff). 
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boiled, suggesting that the skin is formed as the flesh 'dries 
up'. In both instances the effect, he says, is the result of the 
non-evaporation of ‘the glutinous part’ (tò yAioxpov). And 
at GA 755a 17 ff. he compares the growth of fishes’ eggs with 
the swelling of yeast, and again he states the causes at work: in 
animals it is the ‘soul-heat’ which brings about the growth, 
while in the case of yeast it is the heat of the xupós (humour, 
juice) mingled with it. 

In several of these examples Aristotle draws a comparison 
between the action of the ‘vital heat’ in the organic body, and 
the action of heat elsewhere, outside the body, and this is an 
analogy to which he refers repeatedly in his account of genera- 
tion in GA. At 743a 26 ff., for instance, he says that the 
embryo may become deformed through an excess or defi- 
ciency of heat (the heat residing in the semen), and he com- 
pares the way in which in cooking too much or too little heat 
spoils the food. At 767a 17 ff. he uses the same illustration 
from cooking when he suggests that the reason why certain 
couples are unable to produce children may be that the 
heat of the male is not ‘proportional’ to the female: too much 
fire burns the meat, while too little does not cook it. At 772a 
10 ff. when he explains why a greater quantity of semen does 
not produce a bigger embryo, but on the contrary ‘dries it up 
and destroys it’ (as he believed), he refers to what happens 
when you boil water: heating water beyond a certain point 
does not raise its temperature, but merely evaporates it. And 
the cooking illustration appears yet again at 775b 37 ff. when 
he explains the formation of certain abnormal growths in the 
womb and suggests that the same thing happens to the embryo 
in the womb as to meat which is undercooked: the abnor- 
mality is due not to the heat, but rather to the weakness of the 
heat. The parallelism between the action of vital heat and 
that of physical heat applied to objects outside the body is 
clearly of great importance in Aristotle’s theory of generation. 
We should, however, observe that in one passage, at least, he 
draws attention to a point where the two cases differ. At 
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743a 32 ff. he notes that in cooking it is we who apply the 
heat in the right measure to get the right results, while in 
nature it is the male parent that does so, or, in the case of 
animals spontaneously generated, ‘the movement and heat 
imparted by the climate’. 

Yet another striking analogy which recurs in Aristotle’s 
account of generation is that between the action of semen and 
that of fig-juice (ómós) or rennet (mutia, muetia) in curdling 
milk, and this too provides important evidence concerning the 
way in which he employs analogies. This analogy is first 
introduced at GA 729a 9 ff. There he suggests that as, in the 
curdling of milk, the milk is the material, and the fig-juice or 
rennet provides the principle which causes it to curdle, so in 
generation the female provides the material (the menses), 
while the male provides the form and the efficient cause. 
Then at 737a 12 ff. he refers to the same illustration when he 
explains why (as he believes) the material part of the semen 
cannot be detected either leaving the female, or as a part of 
the embryo: no more, he suggests, would you expect to be 
able to trace the fig-juice once it has curdled the milk. The 
curdling of milk is, of course, a particularly striking case 
where two substances come together and produce a quite 
new substance. But as GA 739b 20 ff. shows, Aristotle clearly 
believed that it provides a close analogy to the process of 
generation. That ‘vital heat’ is, as it were, the active con- 
stituent of semen is suggested in a number of passages (e.g. 
GA 736b 33 ff.). But rennet, as he says at 739b 22f., is ‘milk 
that has vital heat’ (ydAa...6epyoTnta zeTiKnv Exov).} 
Moreover, he affirms that ‘the nature of milk and of menses 
is the same’. The similarity between the curdling of milk by 

1 Rennet alone is considered in this passage, but it seems likely that Aristotle 
believed that fig-juice, too, is ‘hot’. At Mete. A 389b 9 ff., at least, it is men- 


tioned, along with blood, semen and marrow, as a substance which is naturally 


hot. 

2 Both milk and menses are, for Aristotle, ‘residues of useful nourishment’. 
Semen is described at GA 726b 9 ff. as the residue of the nourishment which has 
been formed into blood, and this description also applies to menses, which are 
analogous, in females, to the semen in males (727a 3 f.), though in females the 
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rennetand the ‘setting’ of menses by semen is, Aristotle would 
have said, not merely a superficial and fortuitous one, since the 
substances in each case have similar essential natures. Never- 
theless, he goes on to note, in a later passage, where these two 
processes differ. At 771b 18 ff. he mentions the analogy 
between the action of semen and that of fig-juice again when 
he tackles the problem of why some species of animals pro- 
duce many offspring at a single birth. He asks why the 
semen of some animals should produce several embryos, 
where in the analogous case of fig-juice the curds are never so 
differentiated. This depends, he suggests, on the limiting size 
ofthe embryo of each species, and he notes that in this respect 
the two processes are dissimilar, for while that which is pro- 
duced in the process of curdling varies in quantity alone, that 
which is formed by the semen varies not only quantitatively, 
but also qualitatively.! 

Some of the many other remarkable comparisons which 
figure in Aristotle's biological theories may be mentioned 
more briefly. Like many of the Hippocratic writers he sug- 
gests many analogies between animals and plants, and while 
some of these are quite vague and general,” several of them 
mark an advance on earlier beliefs? And among other 
notable comparisons which he draws are those between re- 
dundant embryonic growths and eddies in a river (GA 772b 


residue is greater in quantity and less concocted (726b 30 ff.). The nature of 
milk is described in GA A 8, and it too is said to be ‘concocted blood’ (777a 7 f.). 
Thus Aristotle explains why women do not menstruate during the period when 
they suckle their babies on the grounds that milk and menses have the same 
essential nature (777a 12 ff.). 

1 GA 772a 22 ff. Peck suspects that this passage is a parenthesis which has 
come from a marginal annotation, but its contents seem to represent the view 
that Aristotle probably held. 

? He several times states that the stomach fulfils the same role for animals as 
the earth does for plants, and that the blood-vessels in animals correspond to the 
roots of plants (e.g. PA 650a 20 ff., and 678a 6 ff. where he refers to this analogy 
when he suggests why animals need blood-vessels). 

3 Thus he draws a comparison between the umbilical cord and the root of a 
plant (e.g. GA 740a 24 ff., b 8 f£), although he goes on to suggest that one of the 
first things that happens in the development of the embryo is that it *sends off? 
the umbilical cord like a root to the womb (745b 22 ff.). 
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18 ff.),1 between catarrhs in the head and rain (PA 652b 
33 ff.), between eggs going rotten and wine turning sour (GA 
753a 23 ff.), between the grey hairs of old age and mould or 
hoar-frost (GA 784b 8 f£), and between the movements of 
animals and those of automatic puppets or toy chariots (MA 
701b 1 f£, cf. GA 734b 9 f., 741b 7 f£). The way in which 
these analogies are used conforms to Aristotle's general 
practice elsewhere. Even when the analogy seems to have 
been suggested by observation of a superficial similarity 
between two effects, Aristotle gives an account of the causes 
at work in each case, and shows, or at least asserts, that these 
are the same or similar in both the instances which he com- 
pares. Thus the reason why eggs go rotten and why wine 
becomes sour is, in both cases, that what he calls ‘the 
earthy part’ (to yeddes: the yolk of the egg, the sediment of 
the wine) is heated and stirred up. Again catarrhs are formed, 
in his view, from the ‘residue’ of nourishment which is 
exhaled upwards through the veins and which condenses to 
form phlegm and serum in the brain when the brain is 
abnormally cold (just as rain is formed when the vapour 
exhaled from the earth is condensed by the cold in the upper 
air). As for the comparison between greyness, mould and 
hoar-frost, he puts it that hoar-frost is generically the same as 
greyness (for both are vapour, &ruís), and mould is specifically 
the same as it (for both are not only vapour, but vapour that 
has ‘putrefied’, GA 784b 21 f£). When he sets up such a 
schema, he evidently acknowledges that the things he com- 
pares differ in certain respects, and this is a feature of many of 
his analogies. When at GA 783b 8 ff. he compares the bald- 
ness of humans and other animals with the shedding of leaves 
in plants, he first asserts that the cause of both conditions is the 


deficiency of ‘hot moisture’, but then goes on to note that 
1 The abnormal reduplication of parts in an embryo is compared with the 
splitting in two of an eddy when obstructed. Platt notes that J. A. Thomson, 


p. 270, used a similar metaphor: ‘those particularly constant forms of whirlpool 
which we call the germ-cells, which repeat themselvesand propagate themselves’. 
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while plants lose their leaves, and some hibernating animals 
their hair, according to the seasons of the year, men become 
bald according to the ‘seasons of life’ (i.e. in old age, the 
‘winter’ of life). Again we find that the models of the auto- 
matic puppets and the toy chariot which he uses to illustrate 
the movements of animals are qualified in an important 
respect. Both models illustrate how a series of complex 
movements may be initiated by a single simple motion, but 
Aristotle points out that in neither does any alteration 
(&XXoicooig) take place, as there does in a living organism 
where the parts may change their size and form, expanding 
through heat or contracting through cold (MA 7or b ro ff.). 

(3) Finally, we should consider the ‘psychological’ 
treatises, the de Anima and the Parva Naturalia, for these pro- 
vide some particularly good examples which illustrate how 
analogies served Aristotle as the source of provisional or 
tentative suggestions in his discussions of obscure phenomena. 
These treatises deal not only with strictly psychological, but 
also with physiological, questions, and they contain several 
analogies which can be paralleled in the biological works.! 
One such analogy which plays a particularly important part 
in the discussion of the causes of life and death in the de 
Juventute and the de Respiratione is that between the role of heat 
within the body and outside it Aristotle is led by this 
analogy to distinguish two possible causes of death. As a fire 
may be put out either by being quenched by its opposite 
(oBéois) or by being exhausted by an excess of heat (n&pavois: 
this takes place when the fire is deprived of air), so living 
things, he suggests, may die either because the cold extin- 


1 The frequent comparisons between animals and plants are a feature of the 
‘ psychological", as of the purely biological, treatises (e.g. de An. 412b 1 f£; Long. 
467a 18 ff.; Juv. 468 a 4 ff.). 

* Cf. also Sens. 442a 6 ff.; Long. 465b 23 fE., 466b 30 ff. It is worth noting 
that at Resp. 479b 26 ff. the beating of the heart is compared with an abscess 
(though the two phenomena are said to differ in that the latter is accompanied 
by pain) and this in turn is compared with boiling (though again a difference is 
noted: the liquid thickens in an abscess if there is no evaporation). 


8 Juv. 469b 21 ff; Resp. 474b 13 F., 479a 7 ff. 
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guishes the vital heat (e.g. in old age) or because of an excess 
of heat (e.g. in suffocation). It is interesting that while Aris- 
totle appreciates that air is necessary both for combustion 
and, in many species of animals, for life, he believes that the 
effect of air, in each case, is one of cooling: he holds that in 
those animals which do not respire (which include fish, in his 
view) the necessary ‘refrigeration’ of the ‘vital heat’ is 
effected by the medium in which they live, by water, in the 
case of fish, or by air, in the case of insects.! 

His discussion of another physiological problem, the causes 
of sleep, provides a good example where Aristotle appeals to 
a series of different analogies in considering alternative solu- 
tions to his problem. At Somn. Vig. 457b 6 ff. he raises the 
difficulty of how sleep, which he takes to be a cooling, can be 
brought about by things which are themselves hot (e.g. cer- 
tain foods and drinks). The first suggestion he makes is that 
the brain may be cooled by the movements set up by the 
evaporation which arises from the stomach. Alternatively he 
suggests an analogy with the shiver of cold felt by those who 
have hot water poured over them (here too the effect of 
something hot is counteracted). Or again the case may, he 
says, be like what happens to a fire which is cooled (tem- 
porarily) when fresh fuel is put on it. He goes on to say 
(b 26 ff.) that while these solutions may be possible, the chief 
explanation lies in the nature of the brain itself, which is the 
coldest part of the body: it is this which effects the refrigera- 
tion which causes sleep, even though the evaporation which 
rises from the lower regions of the body is extremely hot. And 
here he appeals to an illustration which we also find used, in a 
different context, at PA 652b 33 ff., that of the formation of 
rain from the vapour which is raised from the earth by the 
heat of the sun and is then condensed by the cold upper air. 
This illustration he now adapts to serve as a model not only 

1 E.g. Resp. 474b 25 f£, 478a 28 ff. Two pieces of evidence which Aristotle 
cites for his conception of respiration as a process of refrigeration are (1) that we 


breathe more quickly when the weather is hot, and (2) that the breath we exhale 
is warm, Resp. 472a 31 ff., b 33 ff. 
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for the formation of catarrhs in the head (which he here sug- 
gests are produced by the ‘residual’ evaporation), but also for 
the formation of the substance which, descending on the 
heart, brings about sleep (this is produced by the condensa- 
tion of the *wholesome' part of the evaporation). 

A complex series of images appears in his account of 
memory and dreams. At Mem. 450a 27 ff. he picks up (with- 
out explicit acknowledgement) the suggestion which had 
already been made in Plato's Theaetetus (191 c ff.) that the act 
of perception involves the stamping of an impression, as it 
were, upon the percipient organ (cf. also de An. 424a 17 fE), 
and he goes on to explain why some people have bad 
memories by suggesting different ways in which the texture 
of the percipient organ may be defective. Thus he says that 
those who are emotionally disturbed, the very young and the 
very old are all in a state of flux: in them the part that 
receives the impression is like running water (Mem. 450b 2 f.), 
in others the receiving surface is worn away, like the walls of 
dilapidated houses (b 4), and in yet others itis either too hard 
to receive the impression, or too soft to retain it (b 9 ff.). 
A similar theory of sensation is presupposed in his discussion 
of the nature of dreams (Jnsomn. 459a 23 ff.), but here he 
introduces a number of new conceptions which modify the 
model of the stamping of an impression on a wax tablet. His 
theory here depends on the idea that the movement or 
affection occasioned by the objects we perceive continues in 
our sense-organs even when the external objects of percep- 
tion are no longer present. He draws a comparison with 
projectiles (a 29 ff.) to illustrate how a movement may con- 
tinue even when the thing that is moved is no longer in con- 
tact with what moved it, and he says that the same thing 
happens in the case of qualitative changes too: an object 
which has been heated, heats the next thing in turn and so 
on. And he cites evidence to show that something similar 
happens in perception. If, for example, we look at the sun or 
some other bright object and then shut our eyes, we imagine 


374 


COMPARISONS IN PARTICULAR ACCOUNTS 


that we see it still (b 13 f£.), and similarly after hearing loud 
noises we are, for a time, quite deaf (b 20 f.). Even when the 
external object is no longer there, then, the sensations it has 
caused may persist and be themselves the objects of percep- 
tion (460a 32 ff.). He suggests that this happens both by day 
and by night (b 28 ff.), but that in daytime, when the senses 
and mind are active, the movements so caused are blotted out 
(just as a large fire blots out a smaller one, or as great pains or 
pleasures blot out small ones, 461a 1 f£). At night, however, 
these movements cause what we call dreams, and here he 
suggests a further 1mage to account for the differences which 
we experience in the clarity of our dreams. He compares the 
movements which cause our dreams with the eddies formed 
in rivers (a 8 ff.) : often they persist in their original shape, but 
often, when obstructed, they are broken up and change their 
form. And he adapts this image to suggest why dreams do not 
occur after meals or to the very young (as he believes to be the 
case), for here, he says, the movement is too great, and he 
compares what happens when water is stirred violently— 
either no reflection at all occurs, or one that is highly distort- 
ed (a 14 ff.). In his account of these complex psychological 
phenomena, sensation, memory and dreams, Aristotle uses a 
series of physical images, each of which illustrates some aspect 
of his theory: the image of the stamping of an impression on 
something like a wax tablet serves to suggest that the faculty 
of memory depends on the quality of the percipient organ; 
the reference to projectiles and the transmission of heat sug- 
gests how the impressions we receive may persist even when 
what originally caused them is no longer present; and the 
image of the eddies that occur in rivers suggests first how these 
impressions may become disrupted by objects that obstruct 
them, and secondly how they may become confused when the 
movements causing them are too violent. 

We have seen how Aristotle builds up an account of 
memory and dreams with the help of a number of images 
which are complementary to one another. But another 
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passage in the psychological treatises where the models he sug- 
gests are not complementary, but alternative, to one another, 
occurs in his discussion of colour. At Sens. 439b 18 ff. he asks 
how other colours can come to be from white and black, and 
he considers three possible answers. The first suggestion he 
discusses is that white and black are juxtaposed (Tap' 
SAANAa TiOÉuevo) in such small particles that neither of them 
is apparent. Alternatively (440a 7 ff.) white and black may 
be superposed on one another (Tò oaíveo9o1 8 &AAAcv) and 
he cites two concrete examples which illustrate how super- 
position might bring about different colours: he refers to the 
effects produced by painters when they apply one colour over 
another, and to the way in which the sun, which is ‘white’, 
takes on a reddish colour when seen through mist or smoke. 
And then he makes a third suggestion (a 31 ff.), that the other 
colours are the result of a ‘complete mixture’ of white and 
black, and here he distinguishes between the juxtaposition of 
minimal parts (e.g. seeds) in what we should term a mechani- 
cal mixture, and the ‘complete mixture’ of things (T6 TavTy 
ueuty9or, b 11), a conception which he illustrates elsewhere by 
such examples as the blending of wine and water, or the 
combination of tin and copper to form bronze? It is true that 
his discussion of the problem of intermediate colours starts 
from the incorrect assumption that they are produced by 
white and black being conjoined in some way. But the fea- 
ture of his treatment to which I should call attention is that 
the three models which he puts forward are in the nature of 
preliminary hypotheses, which he sets out and then examines 
before choosing between them. The relationship is either one 
of juxtaposition, like the mixture of different sorts of grains, 
or one of superposition, like paints overlaid on one another, or 
one of total interpenetration, as of two liquids, and having 


1 Cf. also the discussion of flavours in Sens. 441a 3 f., which takes a similar 
form. 

* GCA 10, 327a 30 ff., especially 328a 5 ff. (This seems to be the discussion 
which he has in mind when he refers at Sens. 440 b 3 f. and 13 to ‘what has been 
said in the works on mixture.) 
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rejected the first two suggestions as inadequate to account for 
all the phenomena, he adopts the third hypothesis. Finally, it 
is worth noting that an element in each of the theories he 
suggests is that every colour is thought to consist of a different 
proportion of white and black. Here, indeed, he borrows an 
idea from music and suggests that like the concords, the agree- 
able colours, such as violet and crimson, are those in which 
white and black are joined in a simple numerical ratio (as 
3:2 or 3:4), while in other colours the ratio between them is 
not determinate.! 

The examples which we have considered from the physi- 
cal, biological and psychological treatises will, I hope, have 
shown how extensively, in each of these three main divisions 
of his natural philosophy, Aristotle uses comparisons to 
elucidate obscure phenomena, whether to infer facts or to 
suggest or support explanations of causes. Moreover, many 
of the analogies he put forward are as bold as any which we 
find in the Presocratic philosophers or in the Hippocratic 
Corpus, as for example when he compares earthquakes with 
the shaking which affects the body in spasms, or the action of 
semen with that of fig-juice or rennet curdling milk, or the 
role of vital heat in generation with that of physical heat in 
cooking, or the formation of skin with that of scum on certain 
liquids as they boil. But if in general Aristotle's use of 
‘phenomena’, that is what can readily be observed, as a 
‘vision’ of the obscure or the unknown is very similar to that 
of many earlier writers, it may be suggested that at certain 
points his practice differs from their general usage. (1) There 
are a number of occasions when he qualifies an analogy 
either by drawing attention to the differences between the 


1 Sens, 439b 25 ff., cf. 440a 13 ff., b 18 ff. Aristotle's recognition of analogies 
between the five senses is a constant theme in de An. and Sens. Thus he suggests 
that touch and taste, like sight, hearing and smell, are mediated, and that flesh 
is, then, the medium, not the organ, of touch (de An. 419a 30 ff. and B 11, 422b 
17 ff.). Yet of course he also recognises, and draws attention to, differences 
between the senses: thus at de An. 422a 10 ff. he says that the object of taste, 
exceptionally, must be in suspension in a fluid, and it is notable that he insists 
(wrongly) that while sounds and smells travel, light does not (de An. 418b 20 ff. ; 
Sens. 446a 20 ff.). 
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cases he compares, or by suggesting that they are similar 
rather than identical (as he does, for example, in citing the 
case of burnt earth in his account of the saltiness of the sea in 
Mete. B 3), and this happens a good deal more rarely in the 
extant texts of earlier writers. Again (2) Aristotle quite often 
suggests an analogy tentatively, as one ofa number of possible 
accounts which might be given of the phenomena (as happens 
in his discussion of shooting stars, for instance), and this too 
contrasts with the dogmatic way in which analogies were 
almost always presented not only in the fragments of the Pre- 
socratic philosophers, but also in the Hippocratic treatises. 
(3) But what is probably most important from the point of 
view of Aristotle’s theory of analogical argument, is that he 
often follows the proposal of an analogy with an attempted 
analysis of the causes at work in the cases he compares. While 
he often criticises the analogies to which earlier theorists had 
referred, he would probably have justified his own on the 
grounds that he did not merely draw attention to a similarity 
between two effects, but went on to show that the cases he 
compared are indeed instances of the same general laws. 
Thus both earthquakes and spasms are, he believes, effects 
produced by air in confined spaces; the ‘setting’ of the menses 
and the curdling of milk are parallel because the substances 
in each case have the same essential natures; the formation of 
skin is in fact like that of scum as both are due to the non- 
evaporation of a ‘glutinous’ substance; grey hair and mould 
are specifically the same because both are vapour that has 
undergone putrefaction, and so on. On such occasions 
Aristotle’s formal defence of his analogy might be that the 
particular cases compared have been shown to be instances 
of the same general laws. Yet we might still object that often 
the causes to which he refers are extremely vague, and that 
so far from showing that they apply in each case, as a general 
rule he merely asserts that this is so. 

On many occasions Aristotle follows up the proposal of an 
analogy by stating the causes which he believes to be respon- 
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sible for the phenomena he compares, and yet this did not, of 
course, prevent him from being misled by many quite super- 
ficial similarities. Once again, however, we should assess his 
analogies not only according to their strength or weakness as 
they appear to us, but also, and more particularly, in relation 
to the type of problem which he was attempting to resolve. 
As in the Presocratics and Hippocratic authors, so too in 
Aristotle analogies are used especially often in connection 
with phenomena whose nature and causes could not be 
investigated directly. This is obviously the case with such 
*meteorological' phenomena as earthquakes or shooting 
stars or comets. But Aristotle also proposed models in trying 
to elucidate the physical changes that accompany such 
psychological phenomena as memory and dreams, for 
example. Again in biology, even though thanks to an 
extensive use of anatomical dissections he was able to investi- 
gate many problems which had hitherto been matters of pure 
speculation, there were still many questions which could not 
be resolved by such simple methods. ‘Thus observations such 
as Aristotle was able to carry out could not have revealed to 
him the nature of the vital processes involved in the genera- 
tion of animals, the fertilisation of the ovum, and so on.! In 
such contexts, the appeal to analogies provided an important 
means of investigating what must have appeared to be quite 
intractable problems empirically. Within a particular field 
(such as embryology or psychology or physics) he proposed 
many suggestive analogies between, for example, the early 
development of the embryos of different species of animals, 
between the different senses, and between the phenomena in 
the upper regions of the sky and those that could be observed 
onearth. And between disciplines some of the bolder analogies 
he put forward involve a remarkable attempt to simplify a 
complex problem, as when he tried to elucidate psychological 


1 It should be noted that like the author of Oz the Nature of the Child (ch. 29) 
Aristotle undertook quite detailed and quite successful investigations of the 
growth of the embryo chick by examining eggs at different stages in their 
development (HA Z 3, 561a 4 ff.; GAT 2, 752a 10 ff). 
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phenomena by means of physical models (comparing the 
Kiv1oels in the mind with the eddies in rivers, for instance), or 
when he suggested comparisons between physiological pro- 
cesses and physical changes (e.g. between generation and 
boiling). 


CONCLUSIONS 


In the Homeric poems, when a person is confronted with 
something new or strange or difficult to comprehend, he 
often likens it to some familiar object. The material we have 
considered in this chapter shows how far the early Greek 
natural philosophers expanded and developed this essentially 
common-sense use of comparisons. The comparisons they 
draware generally used to convey an idea not ofa unique event 
or a single instance of a phenomenon, but of the nature of a 
particular phenomenon itself. And the examples we have dis- 
cussed include not only simple comparisons in which the 
phenomenon to be explained is likened to, or identified with, 
some other object, but also several instances where different 
images are combined in a complex, artificial model, and 
others in which the illustration involves the undertaking of a 
practical test or a piece of research. Here the use of analogy 
still falls short of experimentation in the strict sense in that the 
substances which are the subject of the test are often quite 
different from those to which the theory relates, but it is clear 
that such analogies offered an alternative method of bringing 
empirical data to bear on certain problems, and indeed on 
many problems, for example in biology, it is fair to say that 
this was the only method open to the Greeks (just as, in 
certain cases, even today scientists are unable to reproduce 
exactly, or even very closely, in a laboratory, the circum- 
stances or conditions of the changes which they wish to 
investigate). 

Many of the theories which the Greek scientists proposed 
on the basis of the similarities which they apprehended 
between different phenomena are inexact. But even though a 
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large proportion of their analogies might seem, to a later age, 
rather far-fetched, we should bear in mind that many of 
them are based on what must have seemed at the time quite 
reasonable presuppositions. In some cases, indeed, the con- 
jectures that were made in antiquity have been vindicated in 
the light of subsequent advances in knowledge. Anaxagoras, 
for example, was not far from the truth, when he suggested 
that the moon has ravines and plains like the earth, and in his 
discussion of the disposition of the winds Aristotle reached 
certain quite correct conclusions on the assumption that the 
winds in the southern hemisphere correspond to those in the 
northern. Analogies between different types of animals, and 
between animals and plants, were especially fruitful. In 
tackling the problem of the development of the human em- 
bryo it was natural to consider not only the direct evidence 
which could be derived from aborted foetuses, but also the 
development of other species of animals, and for this pur- 
pose intensive investigations of the development of the hen’s 
egg were already carried out in antiquity. Plants, too, 
served the early Greek scientists as useful examples where the 
conditions accompanying growth and nutrition could be 
studied, and here too it is not implausible to argue by analogy 
from plants to other living beings. No doubt it seems much 
more rash, to our way of thinking, to propose analogies 
between sterility and the formation of an alloy from two 
metals (as Empedocles did), or between sweating and the 
boiling of a kettle (On Breaths), or between the action of semen 
and the curdling of milk (Aristotle). Yet each of these 
analogies, too, represents an attempt to throw light on what 
must have seemed quite elusive problems. In dealing with 
physiological changes the true causes of which were far 
beyond their comprehension, the Greeks tried to relate them 
to more or less similar effects which they observed elsewhere, 
and many of their analogies are surprisingly ingenious, even 
if in the light of later knowledge they have proved inexact. 
And it should be noted that the Greeks sometimes came 
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much closer to a true conception of a phenomenon when they 
cited a concrete analogy than when they formulated a more 
abstract account. A case in point is the analogy which 
Aristotle observed between respiration and combustion, 
although he thought that the effect of air in each case is one of 
cooling. And while the notions of chemical combination and 
mechanical mixture were not clearly defined until the 
seventeenth century, such concrete models as the production 
of bronze from copper and tin and the juxtaposition of seeds 
of different sorts already enabled the Greeks to draw certain 
important, if rough-and-ready, distinctions between different 
modes of ‘coming-together’. 

Analogies were a most fruitful source of hypotheses in early 
Greek science. Yet we found that they were generally treated 
as not so much a source of preliminary hypotheses, as the 
basis and justification of definitive accounts. Many Greek 
investigators may be said to have been rather uncritical in 
their use of analogies, whether because they claimed too 
much for them, or because they ignored too readily the 
negative analogy between the things they compared (al- 
though these failings are, of course, by no means confined to 
early Greek science), and some writers confidently recom- 
mended the search for likenesses as a method of tackling 
various obscure topics without remarking (and without per- 
haps consciously recognising) that similarities are often 
deceptive. A more cautious attitude towards the use of 
analogies in this context is, however, found in Aristotle. 
Gertainly he frequently criticised those which his predeces- 
sors had suggested, and he often proposed his own analogies 
quite tentatively or qualified them by pointing out certain 
differences between the things he compared. Yet his formal 
justification of many of his analogies would, it seems, have 
been that he had shown that the causes at work are the same 
or similar in each ofthe cases he compared, and here we should 
say that his actual analysis of causes is as a general rule quite 
vague, so that in practice the differences between his own use 
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of analogies and that of earlier writers, while important 
enough, are less than he appears to claim. ‘The major role of 
analogy continued to be to provide a source of possible 
explanations in a wide variety of fields of inquiry, but one of 
the questions that remain to be considered in my next 
chapter is how far Aristotle, or any other early Greek writer, 
progressed towards an understanding of the methodological 
issues involved in this heuristic function of analogy. 
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THE ANALYSIS OF ARGUMENT 
FROM ANALOGY 


SOME PRE-PLATONIC TEXTS 


We have discussed in turn the use of images and comparisons 
in the general cosmological doctrines, and in the accounts 
which were put forward concerning particular natural 
phenomena, in Greek thought down to Aristotle, and in both 
contexts we have considered how the theory and practice of 
the use of images and comparisons develops in the fifth and 
fourth centuries. It now remains to examine the use of explicit 
analogical argument and the steps by which the logical status 
of such arguments was revealed and analysed. 

To infer that something that is true of a particular case is 
true also of a similar case is certainly one of the main forms of 
reasoning from experience, indeed Mill would have said the 
type of all such reasoning. Just as there are many early 
Greek texts in which this mode of reasoning is implicit, so too 
there are many explicit arguments which have this general 
form which occur in Greek literature from the earliest period. 
First of all, then, we should consider briefly how these argu- 
ments are used in pre-philosophical literature, the fields in 
which they are applied, and the purposes which the argu- 
ments serve. Granted that forms of argument as such were 
not differentiated in the pre-philosophical period, we may 
nevertheless consider how individual arguments from 
analogy were used and what assumptions appear to have been 
made concerning their cogency. 

In our earliest texts the use of analogical argument is, as we 
might expect, largely confined to occasions when questions of 
human conduct and morality are at issue. Thus in Homer a 
person often decides on a course of action (for instance) by 
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referring either to his own past experiences or to the experi- 
ences described in legends and myths. At Ziad 14 233 ff., for 
example, when Hera asks Sleep for his assistance in the 
Deception of Zeus, Sleep replies that he would willingly put 
any other god to sleep, but not Zeus. He speaks of the last 
occasion when he put Zeus to sleep at Hera's request (when 
Hera sent a storm to drive Heracles off course on his return 
from the sack of Troy). Zeus was furious when he awoke, and 
Sleep would have been hurled into the sea, had not Night 
come to his rescue. ‘Now again’, Sleep concludes (262), ‘you 
are asking me to perform an impossible task.’ Sleep naturally 
argues that he will suffer the same unpleasant consequences 
if he sends Zeus to sleep again. But what is interesting about 
this example is that Sleep's argument is forthwith challenged 
by Hera. Hera protests (264 ff.) that the present case is quite 
different: Zeus will not be so ready to protect the Trojans 
(against whom Hera's present move is aimed) as he had been 
to help his own son Heracles. In this instance, Hera adopts 
the most obvious and effective method of countering an 
argument from analogy, that is to assert that the analogy 
does not hold and that there is a significant difference between 
the two cases which have been compared. 

In the text just quoted the person who cites the analogy 
draws an inference concerning what his own course of action 
should be. But analogies are also used, of course, to persuade 
another person to adopt or reject a course of action. A coun- 
sel of caution often takes this form, as we see from Miad 1 
586 ff., for example, where Hephaestus, advising Hera not to 
cross the will of Zeus, tells her how he himself was once 
thrown out of heaven for venturing to oppose him. Or the 
analogy may be used to induce acceptance of a positive 
course of action as at Tiad 24 599 ff., where Achilles tries to 
persuade Priam to take food with him by referring to the 
story of Niobe who ate even when she had lost all her twelve 
children. Further examples of analogies used for the purpose of 
persuasion occur in the Embassy to Achilles in Zad, Book 9. 
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Odysseus, Phoenix and Ajax try various appeals, playing 
on Achilles’ pity, his sense of duty, his desire for glory, and 
especially his self-interest. But analogies are also cited in an 
attempt to win him round. At 496 ff. Phoenix uses an argu- 
ment a fortiori :! even the gods may be persuaded by sacrifices 
and prayers, and their excellence and honour and strength 
are even greater than those of Achilles (who should, then, be 
more amenable to persuasion than they). Then at 524 ff. he 
goes on: *So we have always heard the stories of past heroes, 
when violent anger came on any one of them, they were to be 
won round with gifts and persuasion.’ Having referred in this 
way quite generally to the precedents set by heroes in the 
past, Phoenix cites a specific instance. This is the story of 
Meleager (527—599) who refused to fight for the Aetolians 
even when they and his own father begged him to do so with 
gifts: it was not until their enemies had already breached the 
town that he changed his mind, and then, since it was his 
wife who finally persuaded him, he received none of the gifts 
which the Aetolians had originally offered. The whole story is 
told at length partly, no doubt, for its own sake, but it is, of 
course, an elaborate analogical argument designed to per- 
suade Achilles to fight again, and it suggests this additional 
moral, that he would be wise to accept the conciliatory gifts 
which he 1s offered while he still has the chance. We should 
note, however, that in this example (as in many others) the 
argument from analogy may seem plausible to the speaker, 
but it proves quite ineffective: Achilles is completely un- 
moved by this or any other appeal. 

In Homer, analogical arguments are mainly drawn either 


! Arguments a fortiori might be described as those in which it is inferred that 
a proposition which is true in one case is true also in another case which is 
similar to the first in some respects, unlike it in others, some of the differences 
between the two cases being such that the probability of the conclusion is 
strengthened rather than weakened. Another example occurs in the speech of 
Ajax (JI. 9 632 ff.) where he points out that even when a murder has been 
committed, the injured party accepts compensation (the insult which Achilles 
has suffered is far less grave: all the more reason, then, for him to accept the 
compensation which is offered). 
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from first-hand experience (as in Iliad 14 243 f., 1 586 ff.) or 
from the store of precedents contained in legends, fables and 
myths (e.g. Iliad 9 527 ff., 24 599 ff.), and the contexts in 
which such arguments are usually adduced are when a per- 
son either decides on a course ofaction for himself, or attempts 
to influence someone else in his decision. In both contexts 
this type of argument is very frequent, but it is of course 
recognised that, used as a means of persuasion, analogical 
arguments are often unsuccessful in their purpose (in con- 
vincing an Achilles, for example). Furthermore, we find 
passages where a person is represented as responding to such 
an argument not merely by rejecting or ignoring the conclu- 
sion, but by criticising the analogy, as in our first example, 
Iliad 14 264 ff., where Hera protests that the two cases which 
Sleep has compared are quite different from one another. 
It we turn now to texts of a somewhat later period, the 
main context in which explicit analogical arguments are 
adduced continues to be the discussion of questions of conduct 
and morality, where, indeed, they are used extensively both 
in such poets as Pindar and the tragedians, and in fifth-century 
prose writers such as Herodotus. At Herodotus 7 10, for 
example, there is a typical instance of an argument from past 
experience when Artabanus is represented as trying to dis- 
suade Xerxes from bridging the Hellespont and invading 
Greece by means of an argument in which he refers to the 
dangers which attended Darius’ expedition against the 
Scythians, when Darius had bridged the Danube and left 
behind him a precarious line of communication. Legends 
and myths, too, continue to be a frequent source of analogical 
arguments, but analogies drawn from other fields as well 
begin to be more prominent. Already in Homer (Irad 23 
313 ff.) there is a passage in which Nestor refers to the role of 
1 We may note, however, that the Greeks were quick to recognise that their 
myths provided contradictory precedents for behaviour. In Aeschylus, Eu. 
640 ff., for example, the Eumenides counter Apollo’s claim that Zeus is the 


upholder of parental rights by pointing out that Zeus himself put his own 
father in chains. 
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skill (ufjrig) in wood-cutting and in piloting a ship to bring 
home to Antilochus the importance of skill, as opposed to 
brute force, in chariot-racing. But in later writers analogies 
drawn from various arts or crafts are used increasingly fre- 
quently to support moral theses or lessons applied to human 
conduct. Navigation is referred to especially often in this 
connection. Thus in Sophocles, Ant. 715 ff., for example,’ 
when Haemon tries to persuade Creon to relent and spare 
Antigone, he refers to the way in which sailors must slacken 
sail in a storm, for otherwise their ship will be overturned. 
After Homer, again, analogies with animals and plants,? and 
with various natural phenomena,’ also come to be used more 
frequently in a similar context. 

In discussions of questions of conduct the fields from which 
the analogies are drawn broaden in the sixth and fifth cen- 
turies, but the ways in which they are used remain much the 
same as they had been in Homer. They are used extensively 
as a method of persuasion or inference, but the conclusions of 
individual analogical arguments were, of course, often 
rejected (for example in the altercations between several 
persons in the tragedians), and sometimes the analogy itself 
was specifically challenged. There is, however, no evidence to 
suggest that in the period before Plato, at least, the validity of 
analogical argument as a whole had been called into question, 
either in the context of ethical debates, or in connection with 
the analogies which were used in natural philosophy. Rather, 
in the latter context we noted several passages in which a 


1 Cf., for example, Solon 10 D; Pindar, P. 1 91 f£., O. 6 100 £.; Aeschylus, Th. 
208 ff.; Euripides, Andr. 479 ff. 

2 E.g. Hes. Op. 203 fF. (the fable of the hawk and the nightingale), Sophocles, 
Ant. 712 ff. (a moral is drawn from the fact that those trees that do not bend 
before a river in flood are uprooted, while those that do, survive) and El. 1058 ff. 
(the behaviour of young birds towards their parents is cited to suggest the 
desirability of filial piety). 

* Thus the fact that lightning strikes prominent objects, the tallest trees or 
buildings, for instance, is used as an argument to recommend moderation in the 
speech of Artabanus in Herodotus 7 10. And we have already noted several 
comparisons which Solon (1 D and 10 D) draws between political events and 
natural ones (above, p. 227, n. 1). 
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writer, in attempting to establish an account of a natural 
phenomenon, not only appears to assume, but explicitly 
claims, that he has demonstrated his conclusion when all that 
he has done is to cite a persuasive analogy.! Our next pro- 
blem, then, is to determine how far Plato himself progressed 
towards an analysis of analogical argument as such. 


PLATO 


In his chapter on Analogy in Plato's Earlier Dialectic, Robin- 
son has pointed out that while the hypothetical method is 
much discussed in the middle dialogues of Plato, it is little 
used, but that analogy and imagery, on the other hand, are 
much used but little discussed. * What the middle dialogues 
really rely upon, in order to persuade us and apparently also 
in order to intuit the truth, is analogy and imagery' (2, 
pp- 204 f.), and indeed this is true not merely of the dialogues 
of the middle period, but of the whole Platonic Corpus. First, 
then, we should consider the actual use which is made of 
analogical argument in the dialogues. How far is it possible 
to assess Plato's own attitude towards the arguments of this 
sort which he puts into the mouth of Socrates or other persons 
in the dialogues? And then, too, we must examine the 
scattered statements in Plato which bear on various aspects 
of the use of analogical argument, and especially the passages 
in which he discusses the role of the paradigm or illustrative 
example, or in which he refers more generally to the decep- 
tiveness of resemblances. How far do these statements appear 
to be consistent with Plato's actual use of analogical argu- 
ment? How far can Plato be said to have undertaken a criti- 
cal analysis of argument from analogy as a whole? 

We may begin with some examples of analogical arguments 
from the early dialogues, and here the general problems of 
interpretation have been noted before. We are not entitled to 
assume that the position that Socrates adopts in any of these 


1 See above, p. 358 and n. 3. 
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dialogues, or the judgements he expresses concerning the 
cogency of the arguments he adduces, necessarily represent 
Plato's own considered beliefs. All that we can do is to 
observe what types of argument Plato puts into the mouth of 
Socrates or other persons in the discussion, what claims are 
made for these arguments by their proponents, and how other 
speakers react to these arguments and to the claims made for 
them. In the Crito (47a ff.) there is a typical text in which we 
find one of the most common types of analogies in Plato, that 
between the knowledge or skill of the craftsman or artist, and 
the knowledge which (it is suggested) should be the basis for 
decisions on ethical and political questions.! Socrates asks 
whether a man who practised gymnastic exercises would pay 
attention to the opinions of anyone, or to those of his doctor or 
trainer alone, and Crito says the latter. Socrates then asks a 
question of a similar form on the subject of ‘what is just and 
unjust and ugly and beautiful and good and evil’: ‘should we 
follow the opinion of the many...or that of the one man, if 
there is an expert (Tf ToU évós [6685], ei Tis &oriv etraicoy, 
47d 1£)?* Crito agrees with Socrates here too, and Socrates 
develops the analogy further and then concludes (48a 5 ff.): 
‘we must not, therefore,. . .have regard for what the many 
tell us, but for what the expert on justice and injustice tells us, 
this one man and the truth herself?’ Here it might be object- 
ed that though ‘knowledge’ of a sort is involved in both cases, 
in gymnastics and in moral judgements, in one important 
respect the analogy does not hold. In gymnastics there is 
general agreement about ends (namely health) and the 
trainer's decisions relate to the means towards those ends, not 
to the ends themselves. But in questions of right and wrong, 
on the other hand, the ends themselves are often in dispute, 
and the politician's decisions concern both means and ends (both 
how the ship of state should be sailed, and in which direction 
it should point). We should note, however, that Socrates 


1 There is a most useful discussion of analogies of this type in Bambrough, 
pp. 98 ff. ? Cf. Bambrough, pp. 105 f. 
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does not explicitly claim, in this passage, to have proved his 
case. He uses the analogy to recommend the thesis that on the 
subject of justice and injustice (as on questions of gymnastic 
training) we should disregard the opinions of the many and 
value the view of the ‘expert’ alone, but this conclusion 
depends on a series of admissions on the part of Crito, and no 
claim is made that it has been demonstrated. 

Elsewhere, however, we do find that a claim is sometimes 
made that the conclusion of an argument from analogy has 
been proved. The analogy between health in the body and 
justice in the soul is particularly prominent in the Republic 
and Gorgias! and in one passage in the Gorgias Socrates 
appears to claim that he has proved, by its means, that it is 
better for a wrongdoer to be punished than to escape 
punishment. At 477bc Socrates says that there are three 
tovnpiat which affect money, the body and the soul respec- 
tively, namely poverty, illness and injustice. He goes on to 
suggest that just as the art of money-making rids one of 
poverty, and medicine rids one of disease, so ‘justice’ (that is, 
paying the penalty) rids one of the third type of evil, in- 
temperance and injustice (477e ff.). When this has been 
granted, he has little difficulty in reaching the conclusion that 
it is better for the wrongdoer to be punished than to escape 
punishment, for punishment ‘cures’ the soul of injustice just 
as medical treatment cures the body of disease, and it is better 
in each case to undergo the cure even though the treatment 
itself may be painful. He then asks Polus whether he has 
proved his view to be true: ovKoUv &ro8é8eikrod oT: GANOT 
éAéyeto; and Polus assents: paivetar (479e 8f). At this 
point, then, Plato represents Socrates as claiming to have 
demonstrated his case. Polus is made to accept this: yet 
Callicles, we should note, clearly does not, for he intervenes 
shortly afterwards (481b) and protests at the paradoxical 
conclusions which Socrates has drawn from Polus’ admissions. 
Yet Callicles himself is defeated by a similar argument, for 


1 Robinson, 2, pp. 205 f., lists and discusses several instances of this analogy. 
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when at 504b-505c Socrates once again uses the analogy 
between health in the body and justice in the soul in order to 
suggest that it is better to suppress the desires of the soul than 
to be self-indulgent, Callicles in turn is nonplussed and refuses 
to answer the questions put to him. 

In the majority of instances in which analogical arguments 
are used by Socrates in the earlier dialogues, the analogies go 
unchallenged. It does, however, sometimes happen that 
Socrates! respondents object to the analogies he suggests, and 
though it is quite often the case that their objections are then 
overruled by Socrates himself, these passages are important 
for the evidence they afford of Plato's awareness of possible 
objections to certain of the analogical arguments which he 
ascribes to Socrates and others. (1) In a well-known passage 
in the Gorgias, 490e-491a, Callicles protests that Socrates is 
for ever speaking of cobblers and fullers and cooks and 
doctors who have nothing to do with the subject in hand. 
But here Callicles merely resorts to abuse, and while he is 
made to register a general protest against some of Socrates' 
favourite analogies in this way, he does not attempt to point 
out where or in what respects the particular argument that 
Socrates uses may be inexact. (2) In the Charmides, however, 
Critias twice explicitly objects that Socrates has erroneously 
taken dissimilars to be alike. At 165b ff. Socrates examines 
Critias’ proposed definition of ‘temperance’ (oc99poouvn) 
that it is ‘knowing oneself’, showing first of all that this 
means that it is a ‘science’ (€miotjun). He points out that 
medicine produces health, and the art of building produces 
houses, and so on, and then asks what ‘temperance’ pro- 
duces, if this too is a ‘science’. But Critias replies (e 3 ff.): 
‘But Socrates, you are not carrying out the inquiry correctly. 
For in its nature temperance is not the same as the other 
sciences, nor are they the same as one another. But you are 
conducting your investigation as if they were the same.’ He 
points out that the arts of reckoning and geometry do not 
produce anything either in the way in which the art of 
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building produces a house. But Socrates then says that he can 
at least indicate the subject-matter of these sciences, that of 
which they are the science (namely, in the case of reckoning, 
the odd and the even), and he challenges Critias to tell him 
what the subject-matter of ‘temperance’ is, that of which it is 
the ‘science’. But once again Critias raises an objection 
(166b 7 f£): *your inquiry has reached the point at which 
temperance differs from all the sciences, but you are looking 
for some similarity between it and the others'. And he sug- 
gests that ‘temperance’ alone is the ‘science of the other 
sciences and of itself’. (3) Similarly in the Meno (72d f.) 
when Socrates has obtained Meno's agreement that health 
and size and strength are ‘the same’ whether the object that 
is healthy or large or strong is a man, for example, or a 
woman, and then asks whether ‘virtue’ too is not ‘the same’ 
both for men and for women, Meno replies (73a 4f.) that 
*somehow it seems to me, Socrates, that this is not the same as 
the other cases’, although the doubts which he has on this 
Score are subsequently overruled. (4) Lastly we should 
mention a passage in the Euthydemus. This dialogue contains 
(as we saw) several arguments which depend on putting a 
choice between opposite, but not exhaustive, alternatives, but 
it sometimes happens that when the conclusion to which the 
argument leads is particularly outrageous or paradoxical, the 
sophists lend it some support by appealing to what by imph- 
cation they suggest to be similar cases. But on one occasion, 
at least, this move is countered. At 298 bc they argue that a 
‘father’ must be ‘father’ to all men, since he cannot be ‘not- 
father’, and Euthydemus continues: ‘for you do not think 
that what is gold is not-gold, or what is man is not-man?’ 
But to this Ctesippus objects with the remark: ‘perhaps, as 
they say, you are joining flax and not-flax together’ (298c 
5 f.), a proverb which is ideally suited, one might say, to the 
rejection of false analogies. 

The examples we have considered illustrate how certain 
specific analogies are challenged in various early dialogues. 
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But then in works from the Phaedo onwards we also find texts 
which deal in more general terms with various aspects of the 
use of analogy, whether as a method of persuasion, or as a 
means of discovering the truth. First there are certain 
passages in which the use of images is criticised, or in which 
the dangers of relying on similarities in argument are pointed 
out. (1) The first of these occurs in the Phaedo. At 85e f. Sim- 
mias suggests that the soul may be an attunement (&puovía), 
and Plato clearly refers to this conception as an image when 
Cebes comes to raise his own doubts about the immortality of 
the soul, for there he says that he too, like Simmias, is in need 
of an image (eikow, 87b 3). But then at 92cd Simmias refers 
to his attunement-theory in the following terms: õõs u£v yap 
[sc. 6 Aóy os] uot y&yovev &veu &rro8et6eoos uer& eikóros TIVOS Kal 
evTrpetteias, ev koi Toig moois Soks dvEpartrois’ éy% Se 
TOig Sik TÓv eikÓTcv Tas atrodei€ers Troloupévois Adyois 
oúvoiða ovo &Aa3ó601v, Kal &v TIS TOUS UT) PUAGTTNTAL, EU 
UGA eCatratadot, kai Ev yewpeTpia Kal v rois &AAots &rraciv.! 
Simmias draws a quite general distinction, here, between 
proofs and probable arguments. But his general warning 
about the unreliability of arguments that fall short of being 
proofs is clearly meant to apply in particular to his own 
image of the soul as an attunement. (2) A passage in the 
Theaetetus draws a similar distinction between a probable 
argument and a demonstration. Protagoras’ doctrine was 
that ‘man is the measure’, but when Socrates criticises this 
idea at 161cf., he asks why one should not take ‘pig’ or 
‘baboon’ to be the measure.? At 162e f., however, Prota- 
goras is made to defend himself against this objection: 
&trodet€iw Se kal dveryKnv ovd’ Avtivotv Aéyete GAAG TH eikóm 


1 ‘I put forward this theory without proof, but with a certain probability and 
speciousness, which is why most men accept it. But I am well aware that 
theories which base their proofs on what is probable are impostors; unless one is 
on one’s guard against them, they deceive one very badly, in both geometry and 
everything else.’ 

* Goldschmidt, 1, pp. 24 ff., 38 ff. has discussed a number of similar passages in 
Plato in which persuasive or emotive images are used in an attempt to reduce an 
opponent’s theory to absurdity. 
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Xefjo9e...okortire oUv où Te Kal Osó5opos si &mobBéEeo0e 
Ti9avoAoyi« Te Kal eiKkÓci Trepi TrA:oUTOv Aeyoutvous 
Aóyous! Once again a merely probable argument is dis- 
tinguished from a demonstration, and Socrates emotive 
images of the pig and the baboon are evidently included in 
the former class. Then in two passages in the Phaedrus and 
Sophist Plato calls attention to the fact that likenesses 
(Suo1dTntes) may be deceptive. (3) In the Phaedrus (262 a—c) 
Socrates is made to refer to the deliberate use of likenesses in 
order to deceive, and here he notes that the person who wishes 
to deceive another, but not be taken in himself, must know 
the likenesses and unlikenesses of things accurately.2 But, he 
goes on, only he who knows what each thing really is will be 
skilled, as he puts it, in ‘proceeding little by little by means of 
likenesses from “what is" to its opposite on each occasion’ 
(262b 5 f). (4) And in the Sophist, when, at one point, 
Theaetetus thinks that they have found ‘what looks like’ the 
sophist, the Eleatic Stranger is made to remark (231a): ‘so 
too a wolf looks like a dog, the one a most fierce, the other a 
most tame animal. But a careful person should always be on 
his guard against resemblances above all, for they are a most 
slippery tribe.” 

These texts leave no doubt that Plato was well aware that 
likenesses are often deceptive. But elsewhere in the middle or 
late dialogues there are other passages, which we must now 
consider, in which the use of analogies is recommended in 
certain contexts, whether for didactic purposes, i.e. in order 
to instruct a pupil, or, indeed, in order to intuit or reveal the 
truth.* The first such text is the passage which introduces the 


1 *You give not a single demonstration or proof, but rely on what is probable. 
But do you and Theodorus consider whether on such subjects you will allow 
arguments which are founded on speciousness and probabilities.’ 

2 Set dpa tov péAAovta é&marfjoeiv utv &AAov, avTov SÈ ur] &mathosoĝar, THY ópoiótryra 
T&y Óvrcw Kal åvopoiótnTa óxpipós Sieadévan (262a 5 ff.). 

3 tov Bb dopalf Sel Trávrov uio ra: Trepl Tas ópoióTryras cel morioða THY quAoxT]v- 
óAic?npórarov yap TÒ y£vos. 

* See further Goldschmidt's monograph on the paradigm (1), and Robinson, 
2, pp. 210 ff. 
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analogy between the individual and the city in the Republic. 
Having pointed out how difficult the inquiry into justice in 
the individual is, Socrates suggests that they conduct their 
search in the following way: ‘if, not having very good eye- 
sight, we were told to read small letters at a distance, and 
then someone spotted that these same letters occurred larger 
elsewhere and on a larger surface, we should think it a god- 
send, I suppose, to read the larger letters first and then 
examine the smaller ones, to see if they happen to be the 
same’ (368d). He proposes, then, to consider justice ‘writ 
large’ in an entire city. Now it is obvious that it is one of 
Plato’s main purposes in writing the Republic to describe his 
ideal city. Yet it is interesting that this topic should be intro- 
duced, ostensibly at least, as a means of discovering justice in 
the individual. Moreover, there is some doubt as to whether 
Socrates means to describe the formation of actual cities, or of 
an ideal city. He begins with an account of what he calls the 
‘healthy’ city, and when he modifies this and says they must 
consider how a ‘luxurious’ city comes to be (372e), this 
would seem to be in order to make his city conform to the 
normal type. But from 374a ff. on, where he takes up the 
idea (mentioned at 369e-370b) that no man should have 
more than one occupation, he is clearly constructing an ideal 
city, as indeed he admits,! although this account of the ideal 
would seem to some extent to presuppose the very definition 
of justice which it is the ostensible aim of the analogy with the 
city to discover.? The illusion of a search for justice is, how- 
ever, kept up,® and at 434e f. he turns back to the problem of 


1 E.g. 434€ where he says that they have founded the best city they could. 

2 Thus at 392a ff., for instance, Socrates must presumably have some quite 
definite idea of justice in order to be able to reject the poets for giving a false 
accountofit. Robinson expresses the difficulty well (2, pp. 211 f.): ‘to get ideas by 
analogy about the actual human soul, it seems that he ought to look at actual 
cities... .INo doubt he might beg the question in deciding which actual cities 
were just; but he begs it far more definitively in constructing his own.’ 

3 E.g. at 394d Socrates professes his own ignorance: he will follow wherever 
the argument leads; at 427e he appeals to Glaucon to help him; at 432d he 
‘discovers’ justice with the cry “lov iov, and at 450e, searching for justice in the 
individual, Socrates once again describes himself as &moroüvra. . .oi gntotvTa. 
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justice in the individual and says: ‘so then we must transfer 
back to the individual what it seemed to us to be there [i.e. in 
the city], and if it corresponds, all well and good. But if it 
seems to be something else in the individual, we will return 
again to the city and test it there, and then looking at them 
side by side and rubbing them together we may perhaps make 
justice flash forth as from fire-sticks; and when it is revealed, 
we shall confirm it among ourselves.’ We should note that 
both here and at 368d f. when the analogy is first introduced, 
mention is made of the need to verify the points of resemblance 
between the two cases, the city and the individual. Con- 
sideration of the just city will enable them to make certain 
suggestions about the nature of the just man—for both, after 
all, in Plato’s view, contain the Form of Justice—but then 
these suggestions have to be checked. And yet (as Robinson, 
2, p. 215, has remarked) although Plato insists, in these 
passages, that they cannot transfer conclusions from the city 
to the individual without first verifying them, in practice he 
omits this further scrutiny on several occasions, as, for 
example, at 577c ff., where he describes the nature of the 
*tyrannised' soul after considering the ‘tyrannised’ city. The 
analogy is developed extensively (equivalences being sug- 
gested between the five types of political constitution and the 
five types of man, between the three classes in the state and 
the three parts of the soul, and so on), but Plato sometimes 
appears simply to assume, without further examination, that 
the conclusions which he intuits on the basis ofthe analogy are 
correct.? 

Further light is thrown on both the heuristic and the 
didactic functions of analogy in Plato by passages in later 

1 At 368d, in the illustration of reading letters, Socrates says they will 
‘examine the smaller [letters] to see if they happen to be the same’; cf. 369a, 
they will ‘then consider justice in each individual, looking for the likeness of 
the greater in the form of the less’. 

2 On the role of the analogy as a whole, Robinson (2, p. 205) says that 
‘introduced merely as a likely way of suggesting hypotheses about the individual, 


it gradually comes to profess not merely to suggest such hypotheses but also to 
prove them true, and in the process it produces a wealth of political philosophy’. 
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dialogues, particularly those in which the use of the paradigm 
is discussed. In the Sophist, the Eleatic Stranger, noting that 
the sophist is a difficult species to investigate, remarks 
(218cd) that on important subjects ‘it has long been uni- 
versally accepted that there should be some preliminary 
practice on lesser and easier topics, before one turns to the 
major subjects themselves’. ‘So now’, he continues, ‘I re- 
commend this course for us, Theaetetus. Considering that 
the tribe of the sophist is a difficult one and hard to track 
down, we should practise the method first on something 
easier.’ They then select the example (twapdderyua) of the 
‘angler’, whois ‘familiar to everyone and of little importance’, 
and they conduct a preliminary inquiry on him. So far the 
paradigm seems to be thought of merely as providing useful 
practice for the method of inquiry (division) which will be 
used on the sophist. But it then appears that the example of 
the angler has particular relevance for their inquiry, for when 
they turn to consider the sophist, the Stranger exclaims 
(221d 8f.) ‘by heavens, have we overlooked the fact that 
these two men are kin?’, and at this stage both the angler and 
the sophist are considered as types of ‘hunters’. 

Paradigms are employed again in the Politicus, and this 
dialogue contains a fuller account of their use. At 277d 1 f. 
the Eleatic Stranger states quite generally that ‘it is difficult 
to make clear anything of importance adequately without the 
use of paradigms'.! This is not immediately understood by the 
younger Socrates, and so the Stranger gives ‘a paradigm of 
paradigm’. He takes the case of children who are learning to 
read. When they have learned to distinguish each of the letters 
in the shortest and easiest syllables, but cannot identify them 
in other, more difficult, combinations, then the best and 
easiest way of teaching them is ‘to lead them first to those 
syllables in which they judged these letters correctly, and then 
to set them in front of the syllables which they do not yet 
know; then, putting them side by side [i.e. the known, and 


1 xoAeTrov. . . ut Tapadelyuac xpoevov ikavdds èvõelkvugðal Tı Gv uersóvov, 
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the unknown, syllables], to point to the same likeness and 
nature existing in both combinations’ (278a 8 ff). The 
known syllables act, then, as the paradigms, and eventually 
the child will be able to identify the letters correctly wherever 
they occur. We see from this illustration first of all that the 
paradigm has a didactic function; it is a means of teaching a 
person by leading him from something he knows to some- 
thing which he does not yet know but which is similar to 
what he knows. And at 286a and b the idea is expressed that 
the paradigm provides practice in method (as was pointed out 
also in the Sophist). But to these functions of practice and 
instruction we must, it seems, add a third function, that of 
discovery. The method of the paradigm is represented as one 
which will help them in their search for the ‘kingly art’. At 
277d the Stranger compares their state with that of knowing 
all things in a dream (otov évap eidas5 &rravra) and he says 
that they will try, by means of a paradigm, to comprehend 
the nature of ‘tendance’ (€epatreta) in political matters, so 
that they can transform their dream into a waking vision 
(iva map dv’ dveipatos fjuiv ylyvntal, 278e). While in the 
illustration of the children who are learning to read the in- 
structor himself clearly knows the letters in each of the 
combinations in which they occur (and knows too that the 
letters are the same in each case), in the problem in hand they 
are not being taught the definition of the kingly art by some- 
one who already knows it—they are attempting to discover it 
for themselves. When the Stranger asks what paradigm they 
should select so that they will discover what they are looking 
for, he suggests ‘weaving’ almost, it seems, as a faute de mieux, 
‘if there is nothing else to hand’ (ei un vi TpoyEipov &repov 
tyouev, 279 b 1 f.). Yet as in the Sophist, the paradigm which is 
chosen turns out to be particularly relevant to what they are 
trying to define: there are important resemblances between 
the art of weaving and that of the statesman which are 
described at some length at 308d ff. To some extent, no doubt, 
Plato has emphasised the element of search and discovery in 
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defining the sophist and the statesman simply for dramatic or 
literary purposes. And yet in the passage in the Politicus in 
which the nature of the paradigm is discussed he conveys 
what is, surely, an important and entirely serious lesson in 
method. Paradigms not only provide useful practice in the 
method to be used on more difficult subjects: they also pro- 
vide a means whereby we can extend our knowledge from 
simpler to more complex subjects. Quite simple objects 
bear resemblances to more complex and important ones, 
and Plato seems to suggest that by apprehending these re- 
semblances we shall be able to convert our ‘dreamlike’ 
acquaintance with the more important realities into a clearer 
vision. 

We should now ask how far these and other passages give a 
coherent assessment of analogy or one that is consistent with 
Plato's actual usage. On the one hand he stresses that the 
conclusions suggested by certain analogies cannot be accept- 
ed without verification (R. 368d f., 434€ f.) ;! he distinguishes 
between merely probable arguments (including, for example, 
emotive images) and demonstrations (Phd. 92cd; Tht. 
162e),? and he draws attention to the potentially deceptive 
nature of likenesses as a whole (Phdr. 262 a—c, Sph. 2312). Yet 
on the other hand (1) analogical arguments continue to be 
used extensively to recommend, if not to prove, various politi- 
cal and ethical theses, not only in the Gorgias and Republic, 
but also in such later works as the Politicus and Laws ;3 (2) it is 


1 Cf. R. 489a, where, however, the verification of the image is said not to be 
necessary, and cf. also, in a different context, Plato’s insistence that the products 
of the * Maieutic Art must be checked (Tht. 150bc). 

2 Cf. also the texts which throw light on the status of ‘myths’, particularly the 
eschatological myths, which show that while he himself believes them to represent 
the truth, he does not claim to have demonstrated them: e.g. Phdr. 252c, votrvois 
Sh cot: pev Trel0ecOod, Eeotiv Sè yn, Grg. 524 ab, tat” got... .& eye dxnxods 
moteo &An9fj eiva, and cf. also Phd. 114d, R. 621bc. 

3 Analogies between the statesman on the one hand, and such skilled ‘crafts- 
men’ as the doctor, the pilot, the general and the shipbuilder on the other, are 
especially common, e.g. Plt. 295 b ff. (to recommend the thesis that a good ruler 
should not be bound by the laws), Laws 691c ff. (to suggest that a statesman 
should obscrve the ‘due measure’, Tò uérpiov), and cf. 709a ff., 720a ff., 961d ff. 
And analogies with animals and plants are also used in the Laws to emphasise the 
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far from being the case that he always verifies his analogies 
in practice, in the sense of establishing his conclusions on 
grounds independent of the analogy, and (3) when Socrates 
and the Athenian Stranger tackle such subjects as the Form of 
the good in the Republic (506d ff.), or the nature of the soul in 
the Phaedrus (246a ff.) or the movement of Reason in the 
Laws (897d ff.), they have recourse to images which indicate 
not what these various objects are, but what they are like, 
excusing themselves by suggesting that this is the ‘safer’, the 
‘easier’, or the ‘shorter’ course.! In practice, Plato often 
seems to ignore the recommendations and warnings which 
appear in many of the passages in which he discusses the use 
of images and likenesses. Having pointed out, in connection 
with the long and complex analogy between the city and the 
individual in the Republic, that the conclusions suggested by 
the analogy must be checked before they are accepted as true, 
he often, in fact, dispenses with this step with regard to the 
many less ambitious analogies he uses in recommending 
political or ethical theses. Simmias is made to admit, in the 
Phaedo, that his image of the soul is untrustworthy, being bas- 
ed on a mere probability: yet elsewhere Plato uses images 
extensively to convey his own conception on some of the most 
important subjects, such as the Form of the good, although 
formally, of course, there is nothing to distinguish the images 
of a Socrates from those of a Simmias or a Cebes. The Eleatic 
Stranger tells us in the Sophist that resemblances are a ‘most 
slippery tribe’: but they (necessarily) continue to play a most 
importance of the early stages of education, for instance (765e ff.), or to recom- 
mend the thesis that partners in marriage should be faithful to one another 
(840de). 

1 Imagery plays an important role in Plato's accounts of many of the highest 
realities (the Form of the good, the movement of Reason). And yet in both the 
Republic and Timaeus he appears to demand a stable and perfect knowledge of 
that which is itself stable and perfect. In the Republic (511a ff.) the highest form 
of knowledge, vóncis, uses no objects. of sense at all, but the Forms alone. And 
in the Timaeus (29bc) he contrasts an account of that which is itself stable and 
unchangeable (which must, as far as possible, be incontrovertible) with an 


account of that which is itself a mere likeness (which will be a merely probable 
one). 
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important part in Plato's dialectical method, both in the form 
of paradigms and in the process of Collection.! Simmias' 
false image of the soul in the Phaedo, and the Eleatic Stranger's 
explicit general warning in the Sophist, show that Plato was 
aware of how misleading superficial similarities may be. Yet 
he evidently held that analogies provided an important 
means not merely of instructing a pupil, but also of discover- 
ing and intuiting the truth, where, to begin with, the dialec- 
tician himself knows only dimly what 1t is he is looking for. 
Thus the paradigms which the dialectician chooses for the 
purpose of practice, before tackling difficult inquiries, turn 
out, in fact, to yield true and significant analogies with the 
actual subjects under discussion: this is not a mere coinci- 
dence, but rather, it seems, the result of a sort of divine 
guidance.? 

The appeal to analogies is a recurrent feature of Plato's 
argumentation from the early Socratic dialogues to the Laws. 
In general, analogies are used as an effective technique of 
persuasion, particularly in recommending various political 
and ethical doctrines, although it is true that Plato sometimes 
allows Socrates to claim to have demonstrated his conclusions by 
this means. Already in the Socratic dialogues, however, there 
are several passages where specific analogies are challenged, 
and from the Phaedo onwards we. find a number of texts which 
comment critically on the use of images and likenesses in 
argument. In these texts Plato made certain important (and 
largely original) logical and methodological points, (1) in 
suggesting the need to verify the conclusions of particular 
analogical arguments (though elsewhere he often omitted to 


1 E.g. Sph. 253 b-e; Plt. 285 ab; cf. further below, pp. 432f. In connection with 
the theory of Anamnesis, too, we are told that Recollection is prompted by 
similars and by dissimilars (Phd. 74a, cf. Phdr. 250a) though it is emphasised 
that the similarity between particulars and Forms is quite defective (Phd. 74a, e; 
Phdr. 250b 3 ff.). 

? 'Thus in connection with the analogy between the city and the individual in 
the Republic Socrates remarks (443 bc) that they have ‘by the favour of some god 
(xor& Ge6v tiva) chanced to hit upon the principle and as it were the type of 
Justice’. 
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carry this out), (2) in drawing a clear and explicit general 
distinction between probable arguments (including, for 
example, emotive images) and demonstrations, and (3) in 
drawing attention to the potentially misleading nature of 
resemblances, although at the same time he continued both to 
use and to recommend the apprehension of analogies (in the 
form of paradigms) not only as a didactic, but also, it seems, 
as a heuristic, method. To conclude: Plato certainly made 
several important contributions to the understanding of the 
logic of argument from analogy. Yet while we find many 
scattered remarks in the dialogues that bear on the use of 
imagery and likenesses and reflect judgements concerning the 
cogency of specific analogical arguments, it is evident that he 
did not carry out a formal analysis of argument from 
analogy as such. For the first such analysis we must, then, 
turn to Aristotle. 


ARISTOTLE 


In reviewing earlier theories on various problems, as he so 
often does before proposing his own doctrines, Aristotle is 
quick to draw attention to, and to criticise, the use of an 
image or analogy. One striking example which has already 
been mentioned is Mete. 357a 24 ff. where he says that Em- 
pedocles’ description of the sea as the sweat of the earth is 
‘adequate, perhaps, for poetic purposes’, but ‘inadequate 
for the purposes of understanding the nature of the thing’ 
(see above, pp. 363 £). Elsewhere he attacks other images 
used by Empedocles either on the grounds that the illustra- 
tion given is itself obscure,! or because the things compared 
are quite different? and he rejects other Presocratic notions as 
crude or in need of qualification.? Plato, too, is criticised on 


1 E.g. GA 747a 34 ff., referring to Empedocles’ use of the illustration of the 
mixture of tin and copper in his account of the sterility of mules (see p. 334). 

? E.g. GA 777a 8 ff.; Top. 127a 17 ff. At Sens. 437b 9 ff. he also attacks the 
belief that there is ‘fire’ in the eye, a theory which occurs in different versions in 
Empedocles (Fr. 84) and in Plato (Ti. 45b ff). 

3 E.g. PA 652b 7 ff., where he rejects the belief that the soul of an animal is 
fire or some such substance and says that it might be better to say that the soul 
subsists in some such substance. 
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similar lines. In the Metaphysics, as is well known, the theory 
of Forms itself is attacked on the grounds that ‘to say that 
they [the Forms] are models (twapadsiyyata) and other 
things [particulars] share in them is to speak nonsense and to 
use poetic metaphors’,! and in the Politics, too, he rejects 
some of the analogies which Plato had used in the Republic 
and the Laws in advancing various political doctrines.? There 
is no need to multiply examples where he objects to the 
analogies used by his predecessors, but it is perhaps particu- 
larly remarkable that Aristotle should sometimes comment 
directly on their having been misled by superficial simi- 
larities. On one occasion he suggests that the reason why 
Alcmaeon and others had thought that the white of the egg is 
the ‘milk’ or nourishment of the embryo is, as he puts 
it, ‘the similarity of colour’ (that is, presumably, when 
the egg is cooked) (GA 752b 25 ff., cf. above, p. 324). And 
in Metaph. N6 when he criticises some of the connections 
which had been found between different things on the basis 
of number (e.g. between the seven vowels, the seven notes of 
the scale, the seven Pleiades and so on), he compares those 
who proposed such theories with the old Homeric scholars 
who ‘observe trivial resemblances, but overlook major ones’ 
(mkpàs Spo1dTnTas SpGoi, yeydAas SE Trapopdoiv, 1093a 
POST 

We may now turn to the passages where Aristotle assesses 
imagery and analogy in general, and first we may note that he 
condemns the use of metaphor in reasoning and particularly 
in giving definitions? At APo. 97b 37 f. he says sì Sè uñ 

1 Metaph. 991 a 20 ff., 1079b 24 ff. At 997b 8 ff. he compares the belief in an 


eternal Form of man with the belief in gods who are like men but are eternal: 
the anthropomorphic gods were simply eternal men, and the Forms are simply 
eternal sensible objects. 

2? E.g. at Pol. 1264b 4 ff. he criticises the analogy of the hounds in the Republic 
(451 d ff.) and at Pol. 1265b 18 ff. he suggests that the image of the warp and 
woof used at Laws 734€ f. is an inadequate account of the relationship between 
the rulers and the ruled. 

3 Cf. his frequent concern with the different meanings of words and with the 
detection of ambiguities in the Topics, the Metaphysics and the Nicomachean Ethics 
especially. 
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O1aAéyeo9ou Sei YeTaMopais, SijAov St1 OWS’ dpizeoGar ote 
WETAPOPAIS OUTE Goa A€yeTar ueragopoís,! and in the Topics 
(139b 32 ff.) he again criticises definitions which contain 
metaphors, giving as one example the definition of the earth 
as a ‘nurse’ (cf. Plato, Tt. 4ob) and concluding that ‘every 
metaphorical expression is obscure’.2 It is true that else- 
where when he discusses style he approves of certain types of 
metaphor, especially those which express a proportion,? and 
at Top. 140a 6 ff. we find him contrasting metaphor with what 
is (even) worse than metaphor, namely expressions that are 
quite unclear, and pointing out that ‘in some sense metaphor 
does make its meaning clear, because of the similarity [on 
which it is based]'. But itis obvious that Aristotle's approval 
of metaphor is confined toits use as an ornament ofstyle, while 
he condemns its use in reasoning altogether. 

The main texts in which Aristotle deals with explicit 
analogical argument are those in which he describes and 
analyses the paradigm. The fullest description of the para- 
digm is Rh. B 20 (1393a 22-1394a 18). Having dealt with 
the special modes of rhetorical proof, Aristotle turns to con- 
sider the general ones, the koivai tioteis, of which there are 
two sorts, the ‘enthymeme” and the paradigm. Paradigms 
are then subdivided into three groups. The first consists in the 
appeal to historical parallels: in the example given a speaker 
argues that the Greeks should not let the Great King seize 
Egypt on the grounds that when Darius and Xerxes had 
captured Egypt each of them followed up his victory with an 
assault on Europe. TapapoAaí form the second group, and 
here Aristotle refers to T Zoxparriké and instances the way in 


1 *But if metaphors should not be used in reasoning, it is clear that one should 
not use metaphors in giving definitions, nor should one define metaphorical 
expressions." 

2 qüy yàp doagis TO KaT& ueragopáv Aeyóuevov. Cf. SE 176b 24 f.; Top. 123a 
33 ff., 158b 8 ff. 

3 E.g. Rh. 1405a 8 ff., 1407a 14 ff., 1410b 36-1411b 23. 

4 ‘Enthymeme’ is described, e.g. at Rh. 1356a 35 ff., 1357a 16, cf. APr. 70a 
10 f£,as a rhetorical syllogism, drawn from probable premisses, in which it 
may happen that not all the premisses are expressed. 
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which someone might argue that public officials should not 
be chosen by lot on the grounds that men are not selected as 
athletes or as pilots by lot. Thirdly, there are fables (Adyo1), 
and here one of the examples which he gives is an animal 
fable from Aesop. He goes on to note (1394a 2 ff.) that fables 
are suitable for addressing popular assemblies and they have 
this advantage, that while it is generally difficult to find a 
parallel from actual historical events, it is easy to invent your 
own fable. On the other hand historical parallels are more 
useful for the purposes of deliberation, since ‘as a general rule, 
the future will be like the past’ (a 8 £). He also points out 
that if no ‘rhetorical syllogisms’ are available, then we must 
try to prove our points with paradigms; but if we have 
enthymemes, then paradigms should be used as supporting 
evidence. But then the paradigms should not be put before 
the enthymemes (for in that position they would resemble an 
induction, and induction is usually inappropriate in rhetorical 
speeches), but after them, 1n the role of evidence. 

The paradigm clearly represents what we should call 
argument from analogy. Under the three heads, To A€yeiv 
Trp&yue«ra Trpoyeyevnu£va, TrapaBoAai and Aóyor, Aristotle 
refers, in effect, to three of the most common types of 
analogical argument which are to be found in early Greek 
literature, first the citation of historical parallels (such as the 
argument we noted above, p. 387, which Herodotus, 7 10, puts 
into the mouth of Artabanus, and compare the arguments 
from past experience noted from Homer, p. 385), second 
comparisons drawn from such fields as the arts and skills (see 
above, pp. 387 f£, 390 ff.) and third fables, particularly 
animal fables (e.g. Hes. Op. 203 ff.). Each of these three sorts 
of analogies is included under the genus ‘paradigm’, and 
Aristotle goes on to assess this mode of reasoning. The 
paradigm is a rhetorical argument, i.e. persuasive rather than 
demonstrative, but in rhetoric (at least) paradigms have a 
useful role as supporting evidence, and in the absence of 
rhetorical syllogisms they are the means whereby we should 


406 


ARGUMENT FROM ANALOGY 


try to establish our points. And Aristotle points out the dif- 
ferent psychological effects produced by putting the para- 
digms before, or after, the enthymeme. ‘If they stand before, 
you must use many of them’ (for there they look like an 
induction) ; ‘but if put afterwards, one alone is sufficient, for 
even a single witness will serve, if he is a reliable one’ (1394a 
TAk Pioo 

The description of the paradigm in Rh. B 20 is confirmed 
and supplemented in several other texts. Generally, while 
the enthymeme is called a rhetorical syllogism, the paradigm 
is the equivalent, in rhetoric, of an induction, although Aris- 
totle's classification of different rhetorical arguments some- 
times varies slightly. The popular, or persuasive, nature of 
the paradigm is often mentioned,? and he discusses the pro- 
cedure to be adopted in order to refute a paradigm used by 
an opponent in argument? But in the Organon (APr. B 24, 
68b 38 ff.) the paradigm is criticised from the point of view 
of syllogistic reasoning, in what is the first formal analysis of 
analogical argument in Greek philosophy. ‘Paradigm’, 
Aristotle says, ‘is when the major term is shown to belong to 
the middle term by means of a term which is like the minor 
term.’ This obscure remark is clarified by an example. If we 
want to show that it is wrong for the Athenians to wage war 
against the Thebans, we must first know the universal proposi- 
tion, that ‘making war against neighbours is evil’. Evidence 
of this is obtained from similar cases, e.g. the war between the 
Thebans and the Phocians. Once the universal proposition 
has been established, the argument can be put in the form of 


1 Thus at Tof. 157a 14 ff. wapaBoAal seem to be co-ordinate with, not sub- 
ordinate to, tapadelypata. Again at Rh. 1402b 12 ff. enthymemes are said to be 
based on paradigms (for example). This was one of the passages used by Solmsen, 
1, pp. 13 ff., esp. 23, when he suggested that Aristotle's theory of the enthymeme 
underwent certain developments. Be this as it may, the description of the para- 
digm itself remained fairly constant (see RA. 1402b 16 fF., the enthymeme based 
on paradigms is where one assumes the universal proposition on the basis of an 
‘induction’ from one or more like cases, and then argues to a particular). 

2 E.g. Rh. 1356b 22 f., 1417b 38 ff., cf. 1368a 29 ff. 

3 E.g. Rh. 14032 5 ff., cf. Rh. Al. 1430a 8 ff. 
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a syllogism: ‘since war against neighbours is evil, and the war 
against the Thebans is a war against neighbours, then it is 
clear that the war against the Thebans is evil’ (69a 5 ff.). 
Aristotle describes the paradigm as an argument which pro- 
ceeds ‘not from part to whole, nor from whole to part, but 
from part to part’ (cs uépos rrpós uépos), when both particu- 
lars fall under the same general class and one of them is 
known (a 13 ff.).4_ And he then goes on to differentiate it from 
étraywyt) (here, ‘complete’ or ‘perfect’ induction). (1) 
Paradigm is not based on an examination of all the particulars 
(oUk ¿Ẹ airavtov, sc. Tv &rÓpov), and (2) it applies the 
general law to a further particular case. The example of 
the argument which is given (that concerning war against the 
Thebans) shows that what is discussed here is the same type of 
paradigm as that described in AA. B 20: according to the 
classification given there, this example is an ‘argument from a 
historical parallel’. But the purpose of the present passage is 
to analyse the paradigm from the point of view of the syl- 
logism. Its shortcomings, from this point of view, are made 
clear: though the argument proceeds from a particular to a 
particular, it can be analysed into first an inductive, and then 
a deductive, step. But for the conclusion formally to be valid 
the induction must be perfect, whereas in the paradigm the 
universal proposition is taken to have been established on an 
incomplete induction, i.e. on a consideration of some, but not 
all, of the particular instances. 

In his various discussions of the paradigm Aristotle reveals 
the weakness of analogical argument from the point of view of 
demonstrative, i.e. deductive, reasoning, while at the same 
time granting that it may have a certain usefulness in the 
field of rhetoric, as supporting evidence, or even as ‘ proof’, in 
default of rhetorical syllogisms. But some of the passages in 
which he discusses the use of ‘likenesses’ (OyoloTntes) are 
also relevant to the question of the role of analogy in reason- 
ing, and in particular to the problem of the relation between 


! A similar analysis is given at Rh. 1357b 26 ff. 
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induction and analogy in Aristotle's logical system. In 
several passages in the Topics and Sophistici Elenchi! he 
describes how a dialectician may exploit similarities in order 
to deceive an opponent (one may compare Plato's general 
remarks on this subject at Phaedrus 262 a—c, see above, p. 395). 
But at Top. A 17 and 18 the consideration of similarities is 
discussed at some length, and, it would seem, in a more 
serious spirit. First at Tof. A 13 105a 21 ff. ‘the investiga- 
tion of likeness’ (fj ToU óuotou okéyis) is mentioned as one of 
the ópyava or means by which we may become well supplied 
with ‘syllogisms and inductions’. This is discussed more fully 
first at 108a 7 ff. and then again at 108b 7 ff. In the first 
passage Aristotle simply notes that we should look for like- 
nesses both between things in the same genus, and between 
things in different genera, four-term proportional analogies of 
the type ‘as sight is to the eye, so is reason to the soul’ being 
mentioned in particular. But in the second passage (108b 
7 ff.) he gives more explicit reasons for recommending the 
study of likenesses. ‘The examination of likeness is useful for 
inductive argument, for syllogisms based on a hypothesis, 
and for the rendering of definitions.’ Each of these uses is 
then described in more detail. ‘For inductive arguments (1), 
because by means of the induction of particulars in like cases 
we claim to bring into evidence (&rr&ya&w) the universal. For 
it is not easy to make an induction without knowing the 
similar cases. Then (2) for syllogisms based on a hypothesis, 
because it is generally admitted that among similars what 
holds true for one, holds true also for the rest.. .. And (3) for 
rendering definitions, because if we are able to recognise 
(cuvop&v) what is the same in each case, we shall have no 
difficulty, when defining, in determining the genus into which 
we should put the object under discussion.”® 

1 See especially Tof. 156b 10 ff.: cf. Top. 114b 25 f£, 124a 15 ff, 136b 33 ff., 
138a 30 ff.; SE 174a 33 ff, 37 ff. 

? He goes on to note the usefulness of considering similarities between terms 


that are far apart, and four-term proportional analogies are again mentioned 


(108b 23 ff.). 
409 


ANALOGY 


It is fairly clear that what we have in this chapter of the 
Topics is a number of notes briefly jotted down under the 
general heading ‘the examination of likeness’, and we should 
beware of attaching too much importance to the passage since 
the Topics as a whole deal primarily with ‘dialectical’ as 
opposed to ‘apodeictic’ reasoning, i.e. reasoning from gener- 
ally accepted premisses, rather than from premisses which are 
true and primary (see 100a 27 ff.). The second use of ‘the 
study of likeness’, at least, is clearly ‘dialectical’ in character: 
the hypothetical syllogism referred to does give proof (see Thv 
amddei€iv tretroinuesa, 108b 19) but this depends on a pre- 
liminary admission that among similars what holds true for 
one holds true also for the rest (b 13 f£). But the other two 
uses of the study of likeness raise interesting issues. Aristotle 
notes that the recognition of likenesses is useful in giving 
definitions, to determine the genus, and both the notion and 
the term cuvop&v which he uses at 108 b 20 are, one may say, 
reminiscent of Plato's theory of Collection (cf., for example, 
Phdr. 265d 3). And then likenesses are also said to be useful 
for ‘inductive arguments’, and this raises an important prob- 
lem. Aristotle's estimate of the importance of étraywy7 is not 
in any doubt. At APr. 68b 19 f. he says that étaywyr and 
syllogism are the two sources of conviction (cf. APo. 81 a 39 f.). 
But it is not always clear what he.means by the term which is 
generally translated ‘induction’. It is true that when 
étraywyn is analysed in APr. B 23, 68b 15 ff., it is clearly 
stated that it depends on a review of all the particular 
instances (i.e. ‘complete’ induction), and this view is also 
expressed elsewhere (e.g. APr. 69a 16ff.). Yet Ross (4, pp. 49£.), 
for example, has suggested—plausibly, I think—that the 
main reason why this analysis of €taywy7 is given in APr. 
B 23 is that Aristotle is there trying to reduce all other modes 
of argument to the syllogism in order to show the more 
fundamental nature of that form of reasoning. Further, if we 
consider the actual instances of what are called ‘inductive 
arguments’ in Aristotle, we find that it is extremely difficult 
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to point to a single clear instance where he carries out in 
practice a complete enumeration of particulars, as recom- 
mended at APr. 68b 27 ff.,1 although there are, of course, 
many examples where he asserts that what applies in a few 
particular cases, which he actually cites, applies also ‘in all’ 
or ‘in the rest'.? Indeed sometimes no particular instance is 
mentioned at all? When induction is judged from the point 
of view of the syllogism, the enumeration of particulars is 
clearly of key importance, for only if the induction is 
‘perfect’ is the conclusion formally valid. Yet much more 
often in practice é&mayoytn depends not on a complete 
enumeration of particulars, but simply on the apprehension 
of what is common to an (incomplete) set of similars. We may 
remember that the paradigm, an argument proceeding from 
particular to particular, is often compared with &recyco»yni, and 
in some passages it is actually said to be a kind of &reyoy:* 
and at Tof. 108b 7 ff., at least, there is an explicit recogni- 
tion of the role of ‘the examination of likeness’ (or, as one 
might say, the analysis of the positive analogy) in ‘inductive 
arguments’. 

We noted that Plato was responsible for drawing a general 

1 Ross (4, p. 48, n. 4) gives APr. 68b 20 f. and Metaph. 1055a 5 ff. as instances 
of inductions where Aristotle ‘passes under review all (or what he takes to be all) 
the species of the genus'. But neither passage seems to me to be a good example 
of this. (1) APr. 68b 2o f. occurs, of course, in the chapter of APr. in which 
induction is analysed in terms of the syllogism, where Aristotle certainly asserts 
(b 27 ff.) that all the particulars should be taken into consideration. Yet in prov- 
ing that ‘all bile-less animals are long-lived’, he gives ‘man, horse, mule’ as 
examples of * bile-less animals’, although it is apparent from PA 676b 25 ff., for 
instance, that the class of * bile-less animals! is wider than this. We are, of course, 
to understand that all the species have been enumerated, yet Aristotle does not, 
in fact, carry this out here. (2) Nor is Metaph. 1055a 5 ff. a good example of a 
complete enumeration of particulars in the induction of a general conclusion. 
The thesis that ‘contrariety is the greatest difference’ is established not by any 
collection of particulars, but rather by an argument that shows (a) that things 
differing in genus cannot pass into one another, and so cannot be compared 


with one another at all, and (5) that of things that differ in species, contraries 
are the extremes. 

2 E.g. Cat. 13b 36 ff.; Top. 103b 3 f£; EE 1219a 1 ff., 1248b 25 ff. 

3 E.g. Ph. 185a 13 f.; Cael. 276a 14 f.; passages which refer, simply, to general 
experience. 

4 E.g. Rh. 1356b 2 f£, 1357 b 25 ff, cf. 1393a 25 ff. 
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distinction between mere images and proofs and that he 
issued a warning about the unreliability of resemblances as a 
whole, and yet the apprehension of analogies continued to 
play an important part in his dialectic, both in the paradigms 
which the dialectician uses in his search for the highest 
essences, and in the process of Collection. In both these 
contexts Plato appears to assume that the analogies intuited 
by the dialectician, unlike those of a Simmias or a Cebes, are 
trustworthy, though he does not go into the problems which 
this assumption raises. How far did Aristotle give a coherent 
assessment of analogy, and how far does his practice tally 
with his theory? Certainly he not only frequently criticised 
his predecessors’ images and analogies and condemned the use 
of metaphor in reasoning as a whole, but he also gave the 
first formal analysis of analogical argument in the form of the 
paradigm. In the Rhetoric he treats the paradigm as a per- 
suasive, rather than demonstrative, argument and when he 
discusses this type of argument in the Prior Analytics he analyses 
it into an inductive and a deductive step and points out where 
its weakness lies, namely in that the induction is incomplete. 
It is a feature of his treatment of both analogy and induction 
in the Organon that as a rule he judges these modes of argu- 
ment from the point of view of the syllogism, and from this 
point of view he insists that induction should be perfect, that is 
based on a review of all the particulars, although in practice 
the arguments which he labels ‘inductive’ rarely, if ever, fulfil 
this criterion. Yet if in the Organon analogy is compared very 
unfavourably with the syllogism, in the physical, biological 
and psychological treatises Aristotle uses analogies far more 
often than syllogistic arguments both in order to infer facts, 
and as a means of establishing his theories and explanations. 
True, we noted that in some respects he appears to be rather 
more cautious in his use of analogies than most earlier writers 
had been, and on many occasions he follows the proposal of 
an analogy with a reference to the causes which he believes to 
be at work in each case. But if this suggests how Aristotle 
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might have attempted to justify many of his analogies, namely 
on the grounds that the cases he compares are each instances 
of the same general laws, the fact remains that the form 
which his reasoning takes, on these occasions, does not con- 
form to what the theory of APr. B 24 would seem to demand. 
It does not consist of (1) a careful induction to establish the 
general rule, and (2) a deduction applying the rule to a 
further particular case, but rather of a direct comparison 
between one particular case and another. And ifin practice 
it is often as preliminary hypotheses that Aristotle uses 
analogies (notably in the psychological treatises), what is 
missing in the Organon is due recognition of this role of analogy, 
not as a method of demonstration, but as a source of tentative 
suggestions which await criticism and confirmation. He 
sometimes refers quite generally to ‘induction’, along with the 
syllogism, as a means of acquiring knowledge (APo. 81a 
39 f., cf. 100b 3 ff.). But with the exception of the passage in 
the Topics (A 18, 108b 7 ff.) in which he recommends the 
‘study of likeness’ for various purposes, the heuristic function 
of analogy is hardly explicitly considered at all, and in that 
passage he merely draws attention to the usefulness of the 
examination of likenesses in such contexts as the search for 
definitions, and he does not discuss how such likenesses 
should be scrutinised or appraised, or even state clearly that 
this is necessary. 

In the Organon Aristotle is preoccupied with the method of 
the syllogism and the attainment of certainty in reasoning, 
and assessing the paradigm from this point of view he rejects 
it and all forms of induction other than the complete enume- 
ration of particulars. Like his clarification of the different 
modes of opposition, this examination of analogy certainly 
marked a notable advance in logic: in this case Aristotle 
clearly revealed the weakness of analogical argument as a 
mode of inference. Yet his discussion of analogy is, one may 
say, still incomplete, for while he analyses it successfully 
from the point of view of demonstration, he devotes far less 
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attention, in the Organon, to the heuristic function of analogy 
and to the question of its role in scientific method as a source 
of preliminary hypotheses, although in practice analogies 
figure prominently in this role both in Aristotle himself and 
throughout early Greek natural science. 


CONCLUSIONS 


In various contexts and in a number of forms the use of ana- 
logy is, as we have seen, extremely widespread in early Greek 
speculative thought, but the question we must now ask, in 
conclusion, is how far it is correct to talk of any major changes 
or developments in either the theory or the practice of 
analogy in the light of the material which we have con- 
sidered. We may review the evidence that we have collected 
concerning each of the three main uses of analogy, in general 
cosmological theories, in accounts of particular natural 
phenomena, and in explicit analogical arguments in such 
fields as that of ethical debate. 

Before philosophy, whether we consult Greek or ancient 
Near Eastern texts, the myths and beliefs that were expressed 
concerning the origins of things, the operations of fate and so 
on, do not constitute cosmological doctrines in the strict 
sense, but may be said to add up to a view of the world and 
the way it works, and it is obvious that the ideas that are 
expressed on these topics in the earliest Greek literature are 
very largely derived from, and reflect, certain main areas of 
human experience, that is the experience of social relations, 
of living creatures and (to a lesser extent) of industry. As a 
very broad generalisation this also applies to a quite marked 
degree to the cosmological speculations which we find in 
Greek philosophy, especially, though by no means exclu- 
sively, to those of the earlier, Presocratic period, and in some 
cases certain cosmological notions bear a more specific 
resemblance to earlier myths (in so far as the craftsman-god 
Hephaestus, for instance, may be said to stand as a mythical 
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prototype for later philosophical conceptions ofthe craftsman- 
like force at work in the cosmos). At the same time, however, 
we noted where the cosmological doctrines of the philosophers 
mark a very definite break away from earlier thought. They 
are for the first time cosmological theories, presenting concep- 
tions of the cosmos as a unity: they are subject to rational 
criticism and debate: and where pre-philosophical myths 
tend to refer to arbitrary personal deities, the philosophers 
adapted their political, biological and technological images 
to express the notions of order and rationality themselves. If 
we may say that the types ofimagesin the philosophers broadly 
resemble those which can be found in earlier beliefs and 
myths, these images now become the vehicle for the expres- 
sion of original and important theories about the nature of the 
cosmos. 

Certain less clearly defined developments which affected 
the use of images in cosmology take place within the period 
from the sixth to the fourth century. We remarked that 
certain classes of things which had previously not been clearly 
differentiated came to be explicitly distinguished (for example 
the two classes of animate, and inanimate, beings and the 
realm of Nature and that of Society). And we suggested that 
this period is also marked by a gradual increase in the 
understanding of the use of images in cosmology. Empedocles 
already seems aware that his cosmic Philia is an abstraction 
or, as I called it, an extrapolation from ordinary experience, 
when he refers to ‘Joy’ and ‘Aphrodite’ to illustrate and 
exemplify the principle which he believes to be at work in the 
world at large. But a general distinction between a figurative 
and a non-figurative account does not seem to have been 
drawn before Plato. Yet Plato’s recognition of this distinction 
obviously did not prevent him or any other later philosopher 
from continuing to employ images extensively to express 
cosmological doctrines. Aristotle, it is true, uses metaphor a 
good deal less than most of his predecessors in this context: in 
his general theory of change the four causes are the same 
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‘analogically’ in the different spheres of coming-to-be, and he 
draws explicit comparisons between nature and ‘art’ in 
which both the similarities and some of the differences 
between them are pointed out. Yet leaving aside the evidence 
that shows that Aristotle himself was profoundly influenced 
by traditional vitalist doctrines, for example, we may note 
that images which are similar in type to those of the Pre- 
socratics or Plato continue to figure prominently in Greek 
cosmology long after Aristotle. The Stoics, in particular, often 
represented the cosmos as a living creature, and they also 
thought of the world as governed by divine law and com- 
pared it with a state or household. It may be suggested, 
then, that during the fifth and early fourth centuries B.c. the 
distinctions between certain categories of things came to be 
grasped more firmly, and both Plato and Aristotle threw a 
good deal of light on the role of images in cosmology: and 
yet it is apparent that neither the fact that Plato drew 
attention to the differences between ‘myths’ and demonstra- 
tions, nor for that matter Aristotle's more radical criticisms 
of the use of metaphor, led in practice to any general decline 
in the use of figurative accounts in cosmological doctrines, 
let alone to a complete abandonment of their use in that 
context. 

The history of the use of analogy in accounts of particular 
natural phenomena in some respects follows a similar pattern. 
In their accounts of meteorological and astronomical pheno- 
mena the first philosophers relied heavily on analogies 
(indeed often once an analogy had been suggested, their 


1 Indeed each of the three ideas (1) that the cosmos is a living creature, (2) 
that it is governed by providence and divine law like a well-administered state 
or household, and (3) that nature has a craftsman-like, purposeful activity, is an 
orthodox Stoic doctrine. For (1) see, for example, Sextus, M. 1x 104 and 107 for 
Zeno; Hermias, rris. Gent. Phil. 14 (Axnim, t, p. 111)for Cleanthes; D.L. vu 142 f. 
for Chrysippus. For (2) see Arius Didymus in Eusebius, PE xv 15, 817d, 
Aristocles in Eusebius, PE xv 15, 817 a, and the passages collected in Arnim,n, 
pp. 327 f. (and cf. the reference to the xoivóv vópov of Zeus in Cleanthes! Hymn to 
Zeus, which Guthrie, HGP, 1, p. 425, n. 5, suggests may recall Heraclitus Fr. 114). 
And for (3) see D.L. vir 134 and 137 and the evidences collected in Arnim, 1, 
pp. 328 ff. 
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inquiry seems to have ended), and while we can cite many 
instances from earlier Greek literature which illustrate a 
similar use of comparisons to apprehend and describe aspects 
of the unknown, we noted that the philosophers used this 
common-sense procedure in what is a quite new context, not 
to convey an idea of an individual event, such as the appear- 
ance of a shooting star, but to explain the nature and causes of 
shooting stars (for example) as a whole. As a method of 
elucidating obscure phenomena, analogy has always been a 
most useful tool of science (if one that should be used with 
caution), and the early Greck scientists applied it extensively 
not only in astronomy and ‘meteorology’, but in each of the 
new fields of inquiry that they opened up. And if in practice 
analogies occur very commonly in most early Greek investi- 
gators, there are signs that some writers had begun to recog- 
nise their usefulness at a quite early stage, for we find several 
pre-Platonic texts which appear to recommend analogies 
either as a method of discovery (as in On Ancient Medicine 
chs. 22 and 24) or as a mode of inference (as in Herodotus 2 
33). Most of the doctrines which the early Greek theorists 
proposed on the basis of analogies are, of course, wide of the 
mark, though there 1s no need to repeat that the tendency to 
be misled by superficial similarities is far from being confined 
to early Greek science. What is, however, more remarkable is 
that while analogy was successfully analysed as a mode of 
inference, comparatively little progress was made in explor- 
ing the problems raised by its use as a source of hypotheses in 
the context of scientific method. In comparison with most 
earlier theorists Aristotle seems rather more guarded in his 
actual use of analogies in natural science: he suggests many 
of his analogies quite tentatively, or points out that the things 
he compares are similar, not identical, to one another. Yet in 
his theoretical discussion of analogy he is more interested in 
bringing it into the framework of his theory of the syllogism 
than in evaluating its role as a source of hypotheses. As 
regards the heuristic function of analogy, neither Aristotle nor 
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indeed any other Greek writer can be said to have formulated 
a satisfactory conception of its role in the context of the 
method to be used in the inquiry into nature, although we 
noted that the idea that the conclusions suggested by an 
analogy should be checked before they are accepted as true 
does occur, in the context of an ethical and political discussion, 
in passages in the Republic which relate to the analogy be- 
tween the city and the individual. Yet in practice, even though 
analogies were often used rather uncritically, we have seen 
that they were the source of many extremely fruitful sug- 
gestions in Greek natural science, and this is true not only 
of the comparisons drawn between things that are similar 
in kind (as in such fields as comparative anatomy or com- 
parative embryology) but also where the objects which were 
compared are more disparate and heterogeneous, as in some 
of the bolder analogies in which the Hippocratic theorists 
and Aristotle attempted to reduce physiological, pathological 
and psychological phenomena to those of physics. 

Finally, we may consider the theory and practice of explicit 
analogical argument, and here there can be no doubt as to 
the progress made, in the period under consideration, in the 
understanding of the logic of this type of argument. First 
Plato distinguished merely probable arguments (including 
images) from proofs and drew attention to the unreliability of 
likenesses as a whole in the context of dialectic (while con- 
tinuing, of course, to use analogical arguments extensively, 
for example to recommend political or moral doctrines). 
And then Aristotle classified analogical argument (the 
paradigm) as a rhetorical, that is persuasive, mode of argu- 
ment, and analysed it from the point of view of the syllogism, 
where he divided this argument into first an inductive, and 
then a deductive, step and suggested that the weakness of 
analogy lies in the fact that the induction is incomplete. The 
importance of this becomes clear when we reflect that earlier 
writers had often tended to assume the validity of their 
analogical arguments without question and sometimes 
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explicitly claimed that a conclusion which had been recom- 
mended by an analogy had been demonstrated (as happens 
for instance, in some passages in Plato, e.g. Grg. 4796, and also 
in the context of natural philosophy, see above, p. 358). 
After Aristotle's analysis of the paradigm there was, one may 
say, little excuse for later writers to claim that the conclusion 
of an argument that proceeded direct from a particular case 
to a particular case had been demonstrated, and yet in prac- 
tice, of course, later writers are found to make mistakes similar 
to those which were committed before Aristotle wrote. While 
definite advances were made in the understanding of the 
logic of analogical arguments, there 1s little need to emphasise 
that this did not mean an end to the incorrect use of such 
arguments. 

To sum up: the various uses of analogy in early Greek 
speculative thought may, in most respects, be considered 
extensions and developments of common-sense uses examples 
of which can readily be given from the earliest extant Greek 
literature. The particular importance of analogy in pre- 
Platonic thought derives from the frequency and the success 
with which the first philosophers and scientists adapted 
analogies to express conceptions of the cosmos as a whole and 
to suggest accounts of obscure natural phenomena. As Greek 
philosophy developed, some of the problems involved in the 
use of analogies come to be discussed: a clearer idea of the 
status of cosmological images was achieved, and analogy was 
explicitly analysed as a mode of inference. But while the 
advances in the knowledge of the logic of analogy are clear- 
cut and decisive, in practice these did not lead to the 
abandonment of any particular use of analogy, only to a 
slightly more cautious application of analogies on the part of 
certain specific writers. Explicit analogical arguments con- 
tinue to be both used and misused long after it was first 
pointed out that they are at best persuasive. While Plato 
acknowledged that figurative accounts are inferior to demon- 
strations, he and many others continued to use metaphors 
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extensively in expressing cosmological conceptions. Finally, 
while Aristotle is, in certain respects, more critical in his use 
of analogies in natural science than most of his predecessors, 
analogy remained an extremely important, indeed an indis- 
pensable, method of elucidating obscure phenomena in many 
fields of inquiry long after the fourth century. 
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CHAPTER VII 


THE DEVELOPMENT OF LOGIC AND 
METHODOLOGY IN EARLY GREEK 
THOUGHT 


Under the two heads of polarity and analogy I‘have dealt 
with the arguments and explanations of two general types 
which appear in early Greek thought. But I must now fill 
in some of the gaps which the study of these two modes of 
reasoning has left, and we may then consider what conclu- 
sions may be suggested, on the basis of the evidence we have 
collected, concerning the general question of the develop- 
ment of logic and ‘scientific method’ in early Greek thought. 

That certain other types of argument are used in early 
Greek literature besides arguments from analogy, and dis- 
junctive ‘polar’ arguments, goes without saying. While 
myths and fables, for instance, are often cited in arguments 
which proceed from particular case direct to particular case, 
they are also sometimes referred to in arguments that draw 
general conclusions. Pindar, especially, often draws a general 
moral from a myth that relates to a particular case, using 
what is an ‘inductive’ rather than a strictly ‘analogical’ 
procedure.t Moreover, other arguments which appear in the 
poets or in prose writers have a ‘deductive’ form in which the 
starting-point or premiss is a universal dictum from which 
an inference is drawn to a particular case,” and we also find 

1 E.g. P. 2 21-48, where the myth of Ixion is told and two general morals are 
drawn, that one should requite one’s benefactors, and observe the mean. 

2 E.g. Hdt. 7 237, where Xerxes argues that Demaratus’ advice to him is well 
intentioned on the grounds that while citizens are jealous of the prosperity of 


fellow-citizens, strangers are well intentioned towards other strangers when they 
prosper (and Demaratus is, of course, a stranger). 
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what may be called ‘hypothetical’ arguments such as those 
which take the general form ‘if A, then B; but not B; and so 
notes 

A variety of different forms of argument can be exemplified 
in pre-Platonic texts, and alongside this we should note the 
development of various ideas relating to the use of argument 
in the same period, particularly (1) the idea of logical neces- 
sity, (2) that of logical impossibility, and (3) the concept of 
probability. (1) To begin with, the words &v&ykn, xen and 
Sei are only used in such contexts as those of fate, physical 
compulsion and moral obligation. But beginning with 
Parmenides, perhaps, these terms acquire a new use in the 
context of logic, that is to describe conclusions that follow 
‘necessarily’ from certain premisses (whether these conclu- 
sions are true or false). It is true that the type of ‘necessity’ 
that Parmenides had in mind when he uses these terms is not 
at all easy to define precisely. When he says at Fr. 8 16 ff., for 
example, that the decision has been made ‘oottep &v&ykn' 
(as is necessary) between the two ways, to leave the one as 
unthinkable and nameless and to accept the other as real, we 
may interpret Parmenides as believing that it is logically 
necessary that what is is, and logically impossible for it not to 
be, but it seems likely that he also conceived this necessity as a 
matter of the real physical conditions of Being, and when he 
describes 'Av&yxkmn as ‘holding’ what is ‘in bonds’ (e.g. Fr. 8 
30 f.) this may be no mere poetic metaphor.? The logical use 
of ‘necessity’ appears rather more distinctly in Zeno. In Fr. 
1, for instance, he concludes that ‘if there are many, then 


1 E.g. Hdt. 4 118, where the Scythians attempt to persuade their neighbours 
that the Persian expedition is directed against them as well as against the 
Scythians themselves with the argument that ‘if the Persians were attacking us 
alone. ..then necessarily (xpfjv) they would have left everyone else alone and 
come straight against us....But in fact (vOv 86) ever since they crossed to this 
continent, they have been subduing everyone they met.’ The application of 
arguments of this type in law-suits to establish guilt or innocence is obvious. 

2 The same ambivalence is seen in some of the passages where the terms ypedv 
and xp7 are used, e.g. Fr. 2 5, Fr. 6 1, though in Fr. 8 11 the logical sense seems 
to be uppermost: “it needs must be (xpeov) either that it is wholly or that itis 
not' (cf. above, pp. 104 f.). 
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necessarily (&vé&ykn) they are both small and great’, and 
when he refers to necessity here, he evidently believes that 
this conclusion (which he holds to be absurd) follows logically 
from certain considerations that he has adduced.! Similarly, 
when Melissus says that ‘if there were many, they would have 
to be (xpi) as I say the one is’ (Fr. 8 2), he too no doubt con- 
sidered that this (absurd) conclusion necessarily follows from 
his argument in Fr. 8.? It seems likely, then, that the Eleatics 
were the first to develop and use the notion of logical neces- 
sity, although they do not, of course, explicitly define this use. 
By the time of Plato, both the idea of logical necessity and 
that of ‘proof’ (&1rddet€is) are used quite freely,? though it 
remained for Aristotle to define ‘proof’? and to analyse the 
logical sense of ‘necessity’ in the context of his theory of the 
syllogism.* 

(2) The idea of logical impossibility is the converse of that 
of logical necessity. Again it is not until Aristotle that what is 
logically possible or impossible is clearly distinguished from 
what is possible or inipossible as a matter of fact, but again 
certain Presocratic texts are worth noting. Parmenides pro- 
vides certain passages in which both senses of ‘impossible’ 
seem to be present, as for example Fr. 2, where he says that “it 
is not possible for it not to be’ (ouk &ori wn elvat) and goes on 
to suggest that *you could not know what is not, at least, for 
that is impossible (oU yap åvuotóv), nor could you describe 
it’. A similar usage occurs in Melissus (oUK &vuo'róv in Fr. 7 
8, cf. Fr. 2) and perhaps also in Empedocles Fr. 12 (‘it is 
impossible, &uńxavov, for anything to come to be from what 


1 Cf. also Fr. 3, where again &v&ykn seems to be used primarily of logical 
necessity: ‘if they are many, they are necessarily as many as they are and neither 
more nor less than they are’. 

2 Cf. Fr. 7 10: ‘it must then necessarily (&v&yxn) be full, if it is not empty’. 

3 Before Plato the word daré5eifis is used more regularly of factual proofs, 
‘proofs’ carried out through deeds, than of demonstrations effected by means of 
appeals to evidence or argument (e.g. Hdt.8 101), though the verb is used in the 
latter sense in Hdt. 2 15. &v&yxn itself is used of proof in this sense, e.g. in Hdt. 2 22 
and in some of the Hippocratic treatises (e.g. Morb. Sacr. ch. 13, L v1 386 7). 

5 E.g. APr. 25b 30f.; APo. 71b 17 ff.; Metaph. 1006b 9o ff., 1015a 20 ff., 
b 6 ff., 1064 b 33 f. 
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is not at all). But then one of the earliest texts in which the 
notion of logical impossibility occurs more distinctly is 
Anaxagoras Fr. 5, for it seems to be primarily for logical, 
rather than physical reasons that he says that ‘it is impossible, 
oU yàp åvuoróv, for there to be more than all things’, when 
he notes, in that fragment, that ‘all things are neither less nor 
more than themselves’, and that ‘everything is always equal’. 

(3) Thirdly, we may consider the development of the 
notion of probability. Some idea of what is probable is 
usually implicit in any argument from experience, and we can 
cite examples of arguments which tacitly assume a standard of 
probability from our earliest texts. Thus in Homer some such 
notion is implicit when someone weighs up the possibility that 
supernatural forces have been or are at work. Achilles, for 
instance, infers at /liad 24 563 ff. that a god had conducted 
Priam to the Achaeans’ ships: ‘for you, a mere mortal, would 
not have dared to come to the camp, even had you been in the 
prime of life: you would not have got past the guards without 
being noticed, nor would you have pushed back the bolts of 
our doors easily’. Thereafter the term To eikós becomes com- 
mon in the fifth century to refer to what is probable. Hero- 
dotus makes an explicit appeal to what 1s probable at 7 239, 
for example, when he suggests that Demaratus, being an exile 
from the Spartans, was motivated by feelings of hostility 
towards them, ‘as I think and probability bears me out’ (as 
£y o SoKew Kal TO oikós &gol ouup&yerai). And in Thucydides 
we find the Corinthians at one point (1 121) listing the 
reasons why it is probable (eikós) that they will be victorious 
in the war, that is to say their superiority in numbers and 
military skill, their obedience to orders and so on. But 
apart from these instances where eikós describes conclusions 
arrived at after some appeal to *what is probable', we also 
find occasions in early Greek literature when a distinction is 
drawn between merely probable, and certain, conclusions. 
We have already noted that there are some important pas- 
sages in Plato in which ‘probability’ is distinguished from 
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‘proof’ (especially Phd. g2cd and Tht. 162e), but various 
types of distinctions are already drawn before Plato. A dis- 
tinction between clear knowledge based on the senses and 
mere guesswork is already made in Homer (Od. 16 470-475). 
But then the Presocratic philosophers commonly distinguish 
between knowledge and mere opinion (e.g. Xenophanes Frr. 
34 and 35 and Parmenides Frr. 1 28 ff. and 8 50 ff.) and here 
we should note that the former is generally associated with 
reason and intuition, the latter with sensation, and the dif- 
ference is a difference in kind between two types of cognition. 
With this idea we may contrast that of the historians, for 
example, when they point out that the evidence available to 
them on a particular question does not allow certain conclu- 
sions to be drawn (e.g. Hdt. 1 57 and Th. 1 1) for here the dif- 
ference between certain and merely probable conclusions is 
clearly only one of degree. In this context, a probability 
could become a certainty given additional evidence, whereas 
for Parmenides no amount of additional empirical data 
would allow an opinion about what is likely (&oixóro, Fr. 8 
60) to be converted into a conviction which is true (tiotis 
Ans, Fr. 1 30; rio Tóv Aóyov. . . duis &Aneíns, Fr. 8 5of.). 

From the topic of probability we may turn next to the ques- 
tion of the development of the use of evidence. Already in 
Homer we find frequent explicit appeals to the evidence or 
grounds for an assertion. When at {liad 13 68 ff. Ajax the son 
of Oileus infers that what looked like Calchas was in fact a 
god he points to certain distinguishing marks (his footprints) 
by which he says he recognised the god. And at liad 11 
613 f., when Achilles sees someone driving Nestor out of the 
battle he says ‘from behind it looked just like Machaon’, 
though he goes on ‘but I did not see the man’s face’. No one 
would expect problems of epistemology to be tackled in an 
epic poem, but Homer has occasion to distinguish between 
first-hand evidence and evidence from hearsay (e.g. Od. 3 
93 f., 4 323 f., 8 491), to note that falsehood may look like the 
truth (Od. 19 203; cf. Hes. Th. 27 f.) and to remark on certain 
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limitations to human knowledge (Iliad 2 485 f.; cf. Od. 1 
215f., 10 190 ff.). There is, however, no word in Homer 
apart from ofjua to refer to the facts used as evidence,’ and 
cfjua itself is used in this sense only in the Odyssey and then 
with the exception of Od. 11 126 (— 23 273) exclusively in 
passages that describe Odysseus' recognition on his return. 
This lack of terms referring to evidence and its use in Homer 
contrasts with the rich vocabulary which was developed in 
the sixth and fifth centuries. In the philosophers we find 
u&prus used metaphorically of the evidence of the senses 
(Heraclitus Frr. 1012, 107, cf. &migáprupa in Empedocles 
Fr. 21 1), rekgaípeo9ou for ‘infer’ (Alemaeon Fr. 1) and 
ofjua and onueiov of the evidences or proofs which Par- 
menides (Fr. 8 2) and Melissus (Fr. 8) bring for their theses 
concerning ‘what is’. And in the historians too the words 
TEKUT|piov, onjueiov and papTupiov for ‘evidence’, TeKkuaipeoĝa 
and oTo9gu&oc9oa for ‘infer’, and SnAoŬv and paprupeiv for ‘to 
be evidence of’ are used with great frequency.? Technical 
definitions for most of these terms do not appear until 
Aristotle,? but the extent of their use in the fifth century can 
be judged from their frequent appearances not only in the 
prose writers, but in the poets as well. Pindar, for instance, 
has the verb Tekpaipeoĝa in middle or active four times,* and 
each of the tragedians provides several examples of exchanges 
between different persons in which the evidence for an asser- 
tion is demanded and given.? 

1 Theword udptus is used exclusively in the primary sense ‘witness’ in Homer, 
and uaprópiov does not appear. The only other word that comes near to meaning 
‘evidence’ is tékpop and this in one passage alone (Jl. 1 526), its normal Homeric 
meaning being ‘goal’ or ‘fixed end’. The vocabulary for terms for evidence 
is also quite restricted in Hesiod, the Homeric hymns and the early lyric poets. 

2 To give some figures: texyrjpiov, seven times in Herodotus, and eleven in 
Thucydides; texpaipeoQa, five and three (also texunpiotv three times and 
TÉék«uapois once in T.); uaprüpiov, ten in H. and six in T.; onueiov, in the sense 
‘evidence’, seven in T.; and crafyao8a, in the sense ‘judge by’, nine in H. 

3 See APr. 70a 3 fE, b 1 ff, Rh. 1357b 1 ff., 1402b 14 ff: tekuhpiov is a 
demonstrative sign, cnusiov is used either (specifically) of fallible signs or 
(generally) of signs as a whole (including rekuüjpia). 


5 (9i. © riv. (8) 35 JA © te Je, aum (OCT). 
5 E.g. Aesch. A. 272 ff. ; Soph. El. 774 ff.; Eur. Rh. 94 ff. 
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The development of a rich vocabulary of terms to refer to 
the use of evidence is matched by corresponding develop- 
ments in the variety of different types of evidence which are 
exploited, and in the methods of research used to obtain 
evidence. The gnomon, which may have been introduced into 
Greece by Anaximander, appears to have been the only 
artificial aid to observation which was available to the 
Milesians. But as the range of the inquiries of the Greek 
philosophers, scientists and historians grows, we find new 
types of evidence referred to and new techniques of research 
developed. Xenophanes, for instance, was probably the first 
investigator to attempt to exploit the evidence of fossils in 
proposing a theory concerning the past history of the earth 
(Hippol. Hear. 1 14 5, DK 21 A 33). In their attempts to re- 
construct the past, the historians appeal to a wide range of 
evidence, and this includes both literary? and archaeological 
evidence. Thus Herodotus often refers to the monuments and 
offerings which he had seen at Delphi and elsewhere when 
these have some bearing on past events (e.g. 1 50), and 
Thucydides sometimes makes telling use of archaeological 
evidence, as, for example, when he infers from the character 
of the remains found in the tombs on Delos that the majority 
of its ancient inhabitants were Carians (1 8)? But by far the 
most important technique of research in natural science, at 
any rate, was dissection, a method which can be traced back 
as far as Alcmaeon, and which included not only the dissec- 
tion of dead animals, but also, as time went on, the dissection 
of embryos and vivisection, although there is no evidence 
that either Aristotle or any of the Hippocratic writers had 
dissected the human body itself.*^ Finally, we should note the 


1 E.g. D.L. u 1, DK 12 A 1; and see KR, p. 102 and HGP, 1, pp. 74 f. 

2 E.g. Hdt 2 116, 4 29. The criticisms which Herodotus made of the Homeric 
account of the Trojan war (2 120) are echoed by Thucydides in the form of a 
more explicit caution on the use of Homer as evidence (1 9 and 10 and cf. 2 41). 

3 Cf. 1 93, where he points to the types of stones to be found in the Long Walls 
as evidence that they were built hurriedly, and 2 15, where the position of the 
ancient temples is used as evidence of the original site of the town of Athens. 

4 On the subject as a whole, see Edelstein, 2 and 3. 
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extent of the tests and experiments which were conducted 
before the end of the fourth century B.c.! We have already 
mentioned a number of examples from the Hippocratic 
Corpus where tests were carried out either directly on the 
animal body or on substances taken from it (such as blood in 
the example from On Fleshes chs. 8 and 9), or, ashappens more 
often, on other simpler substances outside the body, from the 
behaviour of which conclusions were drawn, by analogy, 
concerning the behaviour of more complex substances within 
the body itsel£? But the use of experiment was not confined 
to the investigation of problems in the biological sciences. In 
such fields as acoustics and pneumatics, for instance, there is 
evidence that certain simple tests had already begun to be 
carried out in the Presocratic period, and here one may refer 
not only to the (largely fictitious) stories which relate to 
Pythagoras' discovery of the numerical relations between the 
musical intervals of the octave, fifth and fourth,’ but also to 
Plato's criticisms of those who employed empirical methods 
in such objects as acoustics, whom he describes as ‘measuring 
the harmonies and sounds they hear against one another’ (R. 
531a-c).* 

Finally, we should consider how far ideas on the subject of 
the correct use of evidence developed in the fifth century, and 
again we may supplement the material which we have 
already discussed in relation to theories based on opposites 
and analogies. Already in certain contexts in Homer we find 
a person withholding judgement where he has insufficient 
or inconclusive evidence, whether on such a question as the 


1 On this topic, see especially the articles of Blüh, Edelstein, 5, Farrington, 4, 
and Zubov, as well as the important work of Senn, 1. 

? See above, pp. 74 ff., 349 ff. and 352 n. 1. 

3 The evidence is collected and assessed by Guthrie, HGP,1, pp. 220 f., especi- 
ally 223 ff., who notes that if this discovery was Pythagoras’ it was no doubt on 
the monochord that he carried out his experiments. That other Pythagoreans 
also attempted to carry out experiments in acoustics is suggested by Archytas 
Fr. 1, for example (on which see Senn, 1, pp. 271 ff.). 

4 I have discussed some other examples of early Greek experiments in a paper 
read to the Cambridge Philological Society (Proceedings, 190, NS, 10, 1964, pp. 
50-72). 
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identity of someone whom he has just glimpsed (e.g. Iliad 11 
613 f.) or on such a matter as who one's own father is (Od. 1 
215 £) where in the nature of things certainty may be un- 
attainable. If we turn to later Greek literature, we can trace 
various ideas which relate to the correct use of evidence, as, 
for example, that the evidence must be checked, that it must 
be consistent, and that conflicting accounts must be weighed 
against one another. These ideas have an obvious relevance in 
a legal context, where witnesses were, of course, not merely 
cross-examined, but subjected to torture 1n efforts to procure 
the truth. But another context in which such notions are 
relevant is historical research. Herodotus repeatedly gives 
more than one account of an event or of the motives which 
may have activated the participants, and he often passes 
judgement on the reliability of the stories which he has heard 
(e.g. 1 95 and 214), though this did not prevent him, of course, 
from accepting many such reports rather uncritically. Again 
Thucydides notes the ease with which inexact accounts of 
past events gain credence (1 20) and says that in his own 
account he has been at pains to test the often conflicting 
reports which he had received from eyewitnesses (1 22). In 
historical research quite strict rules of evidence had already 
begun to be applied by the end of the fifth century, and in 
certain other contexts, too, a similarly cautious attitude 1s 
sometimes, though more rarely, adopted towards theories or 
assertions which seemed to have insufficient evidence in their 
support. To take another example from the historians, Hero- 
dotus at one point remarks (2 23) that the notion that there is 
a river running right round the world, and that the Nile 
floods in summer because it is connected with it, is quite 
obscure and cannot be tested (this appears to be the sense of 
oùk Éxye& ÉAeyyov). In medicine, too, several of the Hippo- 
cratic writers describe in detail the evidence which the 
physician should take into account in diagnosing," and some 
of them note the difficulty of interpreting pathological symp- 


1 E.g. Epid. 1 sec. 3, ch. 10, L un 668 14 ff.; Prog. ch. 2, Lm 112 12 ff. 
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toms and concede that the same symptoms may arise from 
different causes.! And yet if we take the sphere of natural 
science as a whole, the most considerable pre-Platonic text 
which criticises futile speculation on topics where there is no 
evidence or standard by which the theory may be judged true 
or false is the passage in On Ancient Medicine (ch. 1) which we 
have already discussed (pp. 69 and 79). 

These brief notes have, I hope, been sufficient to indicate 
some of the developments which take place on certain topics 
relating to the use of argument and evidence by the end of the 
fifth century or shortly afterwards. (1) The ideas of necessity 
and impossibility acquire new senses in the context of logic. 
(2) The notion of probability and the distinction between 
certain and probable judgements are both used and referred 
to quite commonly in fifth-century writers. (3) The fifth 
century also sees certain important developments not only in 
the use of evidence and in the techniques employed to obtain 
it in different areas of research, but also in the awareness of 
some of the problems connected with its use. Such methodo- 
logical points as the need to check evidence, to examine its 
consistency, and to withhold judgement when no reliable 
evidence is available, are clearly recognised at a quite early 
stage in a number of fields of inquiry, particularly in law and 
in historical research. In each of these contexts, then, we can 
trace certain definite, if gradual, advances in logic and 
methodology in the period before Plato, and if we include the 
dialogues of Plato himself, these bring out many important 
logical points, as, for example, when he analyses a statement 
(Aóyos) into a combination of óvóyara (nouns/subjects) and 
enere (verbs/predicates) (Cra. 425a; Sph. 262a ff), or when 
he distinguishes between ovoia (substance) and 90g 
(attribute),? or when, as happens several times in the early 
dialogues, it is pointed out that universal affirmative state- 

1 See Aph. ch. 1, Liv 458 1 fE.; Prog. ch. 12, L u 142 12 ff.; and Acut. ch. 11, 
Li 314 12 ff. 


2 Euthphr. 11a, cf. Tht. 182a where the term moiórns, quality, is introduced 
into Greck for the first time. 


430 


THE DEVELOPMENT OF LOGIC 


ments are not simply convertible,! or when he distinguishes 
cause from necessary precondition or sine qua non (Phd. 99a), 
and many other examples might be mentioned. But a general 
point may be made about such advances in logic and 
methodology as we have considered, and that is that even 
when they imply the resolution of a particular logical diffi- 
culty, they do not involve the deliberate correction of explicit 
(but fallacious) logical rules so much as the clarification of 
quite vague and indefinite assumptions. Thus while mistakes 
in conversion of the type to which Plato draws attention at 
Euthphr. 11e must often have been made, there is nothing in 
our evidence to show (and indeed it is obviously quite im- 
probable) that anyone had explicitly suggested, as a general 
rule, that universal affirmative statements are convertible. 
But how far is this general point endorsed or contradicted by 
the history of the development of ideas on the relationships of 
opposition and similarity? We may now turn back to the 
evidence we collected under the headings of polarity and 
analogy to consider what light this material throws on the 
broader issues of the development of logic and methodology 
in early Greek thought. 

First 1t should be repeated that it is manifestly not the case 
that all the arguments and explanations that appear in early 
Greek thought are of the two types I have discussed. It is, 
however, undeniable that these two admittedly very general 
modes of reasoning are particularly common in early 
Greek thought. Their importance in the period down to 
Plato can be judged not only from the extent of the actual 
examples of such arguments and theories which we find, but 
also from the texts in which the philosophers and others come 
close to formulating the principles or assumptions on which 
their reasoning is based. Not only do the Eleatics and others 
use disjunctive ‘polar’ arguments a good deal, but both 
Parmenides (Fr. 8 11 and 15 f.) and Melissus (Fr. 7 9) ex- 


1 E.g. Euthphr. 11€ f.: if all that is holy is just, this does not imply that all that 
is just is holy. 
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pressly refer to the fact that a choice must be made between 
certain pairs of terms. Again not only do we find analogies 
used extensively, in practice, as a means of elucidating 
obscure natural phenomena, but in some, at least, of the texts 
which recommend ‘things that are apparent’ as the ‘vision’ 
of ‘things that are unclear’, the method which the writer has 
in mind is evidently based on analogy. Moreover, when we 
turn to Plato, the recognition of similarities and differences is, 
one may say, the central problem of the method of dialectic. 
Already in the Phaedo (742), when he speaks of the theory of 
Recollection, he says that this proceeds ‘sometimes from 
similars, sometimes from dissimilars’: that is, Recollection is 
prompted by perceiving where the particulars resemble, and 
where they differ from, the Forms (cf. Phdr. 249d ff.). And 
then in Plato's developed dialectic, when he considers the 
problem of the relations between the Forms themselves rather 
more than the question of their relation to particulars, a pre- 
occupation with similarities and differences may be said to 
persist in the two methods of Collection and Division. The 
nature and aims of Division (in which a choice is put between 
certain alternatives, usually a pair of contraries) have already 
been discussed at length (pp. 148 ff.). But Division is pre- 
ceded in theory, if not always, it seems, in practice, by a 
Collection, in which the dialectician apprehends the simi- 
larities between things and sees that they partake in a com- 
mon Form.! The job of the dialectician, then, is described in 
the Phaedrus (265de) as first *to collect the things that are 
everywhere scattered about under one Form...’ and then ‘to 
be able to divide them up again according to their Forms, 
according to the natural articulations'.? Elsewhere in the 


1 [tis difficult to say whether Collection refers only to the collection of Forms 
under a more general Form, or whether under this heading Plato also included 
the collection of particulars under a single Form, but Hackforth, 7, pp. 142 f., 
decided, rightly I believe, in favour of the latter alternative. 

? Cf. also Phdr. 273de: the person who knows the truth will be best at 
recognising the similarities between things, and the true art of speaking is said to 
involve dividing things up into their kinds and enclosing each thing in a single 
Form. 
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late dialogues a similar account of dialectic is given. In the 
Sophist the aim of dialectic is said to be to show *what kinds 
agree with what others, and what kinds do not admit one 
another' (253 bc) and then the dialectician is described as the 
man who can discern ‘clearly one Form everywhere extended 
throughout many, where each one lies apart, and many 
Forms, different from one another, embraced from without 
by one Form; and again one Form connected in a unity 
through many wholes, and many Forms, entirely marked 
off apart’ (253d).! Finally, in the Politicus the method is 
again described in similar terms: it is necessary ‘first to 
perceive the community existing between the many, and then 
not to desist before seeing in it all the differences that there 
are among the Forms; and then having seen the manifold dis- 
similarities in the groups of many, not to be put out of counte- 
nance or stop until, bringing all the common features within 
a single likeness, one encloses them in the essence of a Form’ 
(285 ab). 

The idea that the central task of dialectic is to distinguish 
the essential similarities and again the essential differences 
between things is a point to which Plato returns again and 
again. Plato’s main interest, we should note, is in the material 
problem of which Forms ‘agree with’ or ‘share in’ which 
others, rather than in the formal question of the relationships of 
similarity and difference themselves, and although in various 
passages he does draw attention to such points as the dif- 
ference between ‘similarity’ and ‘identity’? and to the 
distinction between the denial of a term and the assertion of 
its contrary (SpA. 257bc), it is not until Aristotle that we find 


1 Translation from Cornford, 5. Whether this passage refers to two or to four 
procedures, and whether it refers to Forms alone (as Cornford thought) or 
whether the ‘many’ referred to in the first phrase at 253d 6 are particulars (e.g. 
Runciman, 2, p. 62) are both disputed issues, but neither affects my present 
point, which is that the task of the dialectician is seen as that of apprehending the 
differences and unities between things. 

2 E.g. R. 476c where the state of ‘dreaming’ is said to be that in which a 
person (whether awake or asleep) ‘takes what is like something (tò Spoidv 19) to 
be not like it, but the same (atv16) as what it is like’, i.e. mistakes resemblance 
for identity. 
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a full exposition of the relationships of opposition and simi- 
larity! The nature and significance of the contributions 
made by Plato and Aristotle in this department of logic have, 
of course, to be judged in relation to earlier uses and assump- 
tions, but on this topic (unlike many others where we are in 
considerable doubt concerning the assumptions on which the 
logic of the Presocratic period is based) we have quite exten- 
sive evidence in the form of the theories and arguments which 
we reviewed and discussed earlier. Long before Aristotle the 
Greek language possessed quite a wide variety of terms cover- 
ing the relationships of sameness, similarity, otherness, 
opposition and so on, although the meaning and application 
of some of these terms are imprecise, and the richness of 
vocabulary referring to opposites, in particular, was not 
exploited to distinguish between different modes of opposition. 
But not only is there obviously no developed technical 
vocabulary to refer to different categories of similarity and 
opposition before Aristotle himself? but in practice we found 
that the distinctions between certain categories tend to be 
ignored. Two types of category oversimplification seem to be 
particularly common in early Greek argumentation. (1) 
Opposites of any type tend to be taken as mutually exclusive 
and exhaustive alternatives: a choice is put in the form either 
A or B, when it may be that logically the possibilities both A 
and B, and neither A nor B, are open. (2) The relationship of 
similarity tends to be assimilated to that of complete identity: 
analogical arguments were often claimed or assumed to be 
demonstrative, and the possibility that two cases that are 
known to be alike in certain respects may be alike in only those 


1 See, for example, the distinction which is drawn between the different 
senses in which the term ‘one’ is used, that is of things which are one (1) 
‘numerically’, (2) in species, (3) in genus, or (4) ‘analogically’ (Metaph. 1016b 
31 ff., cf. Ag and 1054a 32 ff. on ‘the same’ and ‘like’). 

2 The use of the term époios (which may mean either ‘like’ or ‘one and the 
same’, e.g. Il. 18 329) is particularly imprecise. Cf. above, pp. 109f. on Melissus 
Fr. 7 2 and Fr. 8 3 and pp. 129 ff. on Plato, Prt. 329c ff. 

? Aristotle gives technical definitions of àvtrelpevov, évavriov and ávrígacis 
but I noted above (p. 164 n. 3) the extent to which his own use of these terms 
departs from these technical senses. 
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respects is generally ignored. In both cases Aristotle pointed 
out where these assumptions are mistaken, showing both (a) 
under what conditions pairs of opposites of different types 
are, or are not, mutually exclusive and exhaustive alterna- 
tives, and (b) where the weakness of analogy as a mode of 
inference lies. But while it is obviously formally incorrect to 
assume that all opposites present a mutually exclusive and 
exhaustive choice, the difference between a contrary and a 
contradictory opposition is often immaterial in the context of 
a particular discussion, and to ignore the alternatives ‘neither 
A nor B' and ‘both A and B’ may be of no practical con- 
sequence. Again while ‘like’ (in certain respects) clearly 
does not imply ‘the same as’ or ‘like in other respects’, 
experience teaches us that we may reasonably expect that 
things that are known to be similar at some points may well 
be similar at others. The effect of Aristotle’s work here, then, 
was to show that certain modes of argument are not demon- 
strative: but at the same time the fact that the arguments in 
question are persuasive is one that he himself recognised and 
drew attention to, for he points out the usefulness ofanalogical 
arguments in ‘rhetoric’ and what is more he suggests that to 
put a simple choice between a pair of (inexhaustive) con- 
traries is an effective means of securing admissions from an 
opponent (SE 174a 40 ff.). 

In logic the explicit analysis of the relationships of ‘same’, 
‘like’, ‘other’, ‘different’, ‘contrary’ and ‘contradictory’ 
that Aristotle carried out (following, in several cases, distinc- 
tions already drawn by Plato) brought to light the com- 
plexity of the relationships of ‘similarity’ and ‘opposition’ 
and removed some of the difficulties which had been en- 
countered in their use in argument. But it is, of course, not 
only in explicit arguments that we find a certain tendency, in 
early Greek thought, to operate with simple, or indeed over- 
simplified, logical categories; a similar tendency is a striking 
feature of early Greek cosmological and scientific theories, for 
we saw how often these take one or other of two basic forms, 
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either (1) relating or reducing phenomena to a pair or pairs 
of opposite principles, or (2) assimilating or likening one 
(unknown) object to another that was or seemed to be better 
known. Theories of these two general types are of course not 
confined to the period from the sixth to the fourth century 
B.C.: on the contrary, they occur very commonly not only in 
later Greek speculative thought, but also in Medieval and 
post-Renaissance philosophy and science (not excluding 
those of the present day). What marks out their role in Greek 
thought in the period down to Aristotle is, if anything, merely 
their relative predominance and the degree to which the 
earliest Greek scientists and cosmologists both used, and placed 
their confidence in, these two basic modes of explanation. It 
is clear that in the history of these two modes of explanation 
the work of Aristotle himself does not mark a distinct water- 
shed, as it may be said to do in the history of logical theory. 
Yet we noted that certain aspects of the use of these two types 
of theories do come to be recognised and commented on in 
the course of the fifth and fourth centuries, and this is re- 
flected in a rather more cautious, certainly a more self- 
conscious, use of such theories on the part of some writers 
at least. We described the growing awareness of the status of 
images in cosmological doctrines, for instance, where we 
remarked how Greek cosmologists became more conscious of 
the element of transference in their application of political or 
social or biological terms to the cosmos as a whole and came 
to appreciate that while a concrete image conveys an intui- 
tion of cosmological changes, it does not demonstrate them. 
Again in the history of theories based on opposites we noted 
that Aristotle not only calls attention to the general tendency, 
in his predecessors, to refer to opposites as principles, but in 
his own physical theory, based on the hot, the cold, the dry 
and the wet, he selects his opposite principles with an eye both 
to their relevance to the particular problem (tangible contraries 
are chosen as the principles of tangible body) and to their eco- 
nomy (four such principles are enough, but not less than four). 
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In conclusion we may summarise the main points at which 
the study of polarity and analogy throws some light on the 
development of logic and the nature of ‘scientific method’ in 
early Greek thought. The discovery or development of formal 
logic (comprising the study of propositional forms, their con- 
stituents and the relations of inference between them) is a 
complex question which involves a number of intricate issues. 
Attention is, of course, generally focused, and rightly so, on 
Aristotle’s invention of the method of the syllogism and his 
detailed study ofits modes in the Prior Analytics. But Aristotle 
was also responsible for clarifying and analysing certain 
logical relationships, particularly those of similarity and 
identity and the different modes of opposition, and the im- 
portance of this aspect of his work in logic may be judged 
from the material which we have considered (though it should 
be noted that at this point Aristotle’s work is by no means 
entirely original, but owes a good deal to Plato especially). 
Here, then, is one of the branches of logic in which the fourth 
century sees a clear-cut advance in knowledge: but at the same 
time itis worth emphasising that in so far as we can determine 
the assumptions which underlie the use of the relationships of 
similarity and opposition in earlier writers, these are over- 
simplified rather than totally false, and the development of 
logic is marked, at this point, not so much by the direct denial 
of earlier views, as by a recognition of the need to qualify them 
and a greater awareness of the complexity of the problems. 

No similarly clear-cut development takes place in the 
period we have considered in either the theory or the practice 
of methods of explanation. The history of the use of theories 
based on opposites or on analogies provides, however, a 
certain insight into what the early Greek theorists expected of 
an ‘explanation’ or an ‘account’ in science and cosmology, 
and once again we find that these views become more explicit 
in some fourth-century writers. Judged as abstract schemata, 
the two main types of theories which we find to be particularly 
common in early Greek speculative thought both have obvious 
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merits in terms of their intelligibility, their simplicity and (in 
the case of those based on opposites, particularly) their 
apparent comprehensiveness. While it is quite often the case 
that their theories were put forward on purely a priori 
grounds, I have been at pains to point out the empirical 
elements in early Greek science and the attention which many 
philosophers and medical writers paid to the question of the 
evidence supporting their accounts of natural phenomena. 
The appeal to an analogy with easily observable phenomena 
was itself often the mark of an attempt to bring empirical 
evidence to bear on a problem which could not be resolved by 
direct investigation. Several early Greek writers show their 
awareness of the desirability of carrying out tests in conjunc- 
tion with their theories, and in practice they took some at 
least of the opportunities that presented themselves to carry 
out research and to conduct simple experiments (even if the 
experiments they did perform were often inconclusive). What 
is, however, generally lacking in science at this period, and 
indeed for many centuries to come, is the present-day con- 
ception of the close and special relation between theory and 
empirical data. This is not to say that this idea was totally 
foreign to Greek scientists: on the contrary the notion of 
banishing theories based on arbitrary assumptions from the 
study of medicine is clearly stated in at least one important 
text, in On Ancient Medicine. And yet I suggested that the 
ideal expressed in this treatise was largely impracticable, at 
this stage, on the majority of the topics which the early Greek 
scientists were investigating (such subjects as the constituent 
elements of man or of physical bodies as a whole, or 
the general causes of diseases). Thus in the Hippocratic 
Corpus the differences between the pathological doctrines of 
On Ancient Medicine itself and the type of theory which it attacks 
are less striking than their common features, and the only 
treatises which do not appeal to one or other schematic theory 
of diseases are those (like the Epidemics) in which no general 
pathological doctrine is expounded at all. 
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In raising the question of the nature of things, the Greeks 
initiated both cosmological and scientific inquiry. At dif- 
ferent periods in the history of thought, the view has been 
taken that the key to progress in natural science lies in the 
painstaking accumulation of factual knowledge, and cosmo- 
logy, by contrast, is often dismissed as so much worthless 
conjecture (the ancestor of the latter view, at least, is the 
author of On Ancient Medicine). But whatever the merits or 
defects of this type of inductivist thesis so far as twentieth- 
century science is concerned, a study of the origins of science 
among the Greeks reveals the predominant, and one may say 
necessary, role of abstract, schematic speculation. The Grecks 
asked simple-seeming, but fundamental questions about the 
nature, origins and constitutions of things, and the theories 
they proposed are, as a whole, obviously more remarkable for 
their abstract clarity than for the closeness ofthe link between 
theory and empirical data. But one may reflect that had the 
Greeks confined their attention to those problems where 
specific issues could be settled definitively by observation and 
experiment, what we know as Greek natural science would 
simply never have been brought into being. So far from in- 
hibiting the growth and development of scientific thought, 
the two general modes of explanation we have been con- 
sidering provided essential vehicles for the expression of ideas 
in the debates that were conducted on fundamental problems 
in each of the physical and biological sciences. We have out- 
lined some of the achievements of Greek science in the period 
from the sixth to the fourth century: great advances were 
made both in the understanding of the nature of particular 
problems, and in the amassing of factual knowledge, and the 
end of the fourth century sees the beginnings of quite ex- 
tensive research not only in zoology and botany, but also in 
some branches of what we now call physics and chemistry. 
But the construction of neat, comprehensive schemata re- 
mained as much a feature of fourth century science as it had 
been of that of the carlier period. The aims and ideals of the 
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fourth-century scientists and philosophers were, in essentials, 
similar to those of the earlier theorists, while they became 
rather more explicit. In particular, the demand for demon- 
strability, a recurrent feature of much Greek speculative 
thought, is illustrated and expressed most vividly in Aris- 
totle. We saw, for instance, that in his discussion of analogy 
in the Organon he was more interested in considering it from 
the point of view of deductive, syllogistic reasoning, than in 
assessing its heuristic function, its role as a source of pre- 
liminary hypotheses, and indeed throughout the Posterior 
Analytics the emphasis is on the attainment of unshakeable 
knowledge which rests on necessary basic truths (APo. 74b 
5 ff.) and demonstrates essential connections (75b 21 f). 
And while this idea is in evident contrast with the cautious 
ideal of verifiability expressed in On Ancient Medicine, it is 
Aristotle who represents more closely the actual apparent 
aims of the majority of early Greek speculative theorists, 
whether philosophers or medical writers, and whether of the 
sixth or of the fourth century. 
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Mete. ^ (gi b 6), 287; (383a 24), 77 n. 1; (383432), 77 n. 1; 
(383 b 7), 77 n. 1; (383 b 13), 77; (383 b 20), 77 n. 2; (384 a 20), 
77; (387 b 1), 335; (387 b 9), 77; (388a 33), 77; (389a 9), 77; 
(389 b 9), 369 n. 1 

PA (639b 14), 289; (639 b 19), 287 n.2, 289; (639 b 23), 288; 
(640a 15), 288 n.2; (640a 19), 275 n.2; (640 b23), 288-9; 
(641 b 10), 289; (641 b 18), 289 n.2; (64229), 288; (A 2-3, 
642 b 5-644 a 11), 153-4, 159-60; (642 b 10), 160 n. 1; (642 b 12), 
153; (643 a 7), 159; (643 a 20), 154 n. 3; (643 a 36), 153; (643 b 1), 
154 n.2; (643 b 10), 160 n. 1; (643 b 21), 154 n. 3; (643 b 28- 
644 a 11), 160; (644 a 16), 365; (644 b 19), 160; (645 a 30), 289; 
(645 b 8), 365; (645 b 14), 289; (645 b 26), 365; (646 a 24), 288; 
(646 b 3), 288; (647 b 2), 367; (648 a 2), 61 n. 1; (648 a 11), 61 and 
n. I, 64 n. 2; (648 a 24), 60 n. 2, 71; (648 a 25), 72 n. 1; (648 a 28), 
58, 59; (648 a 33), 00 n.2; (648 b4), 26; (649a 18), 61 n. 2; 
(650 a2), 26 n.1; (650a 19), 286 n.6; (650 a20), 370 n.2; 
(652 a 31), 286 n.2; (652 b7), 403 n.3; (652 b33), 371, 373; 
(653 a 10), 26 n. 2; (653 a 27), 61; (654 b 29), 285, 293; (656 a 10), 
54-5; (658 a 32), 286 n.2; (665a 11), 53; (665 a 18), 53 n. 1; 
(665 a 22), 52-3; (665 a 30), 340 n. 2; (665 b 18), 53; (666 b 6), 53; 
(666 b 35), 53 n. 3; (667a 1), 61; (667 b 34), 53 n. 1; (668 a 13), 
286; (668 a 16), 286 n. 5; (668 b 24), 286, 366; (668 b 33), 26 n. 2; 
(Somn 10), 3073 (Ga 2) 292; (C70 b 179) Oi, Cp m 1; 
(671 b 28), 53 n. 1; (671 b 32), 72 n. 3; (672 a 5), 367; (672 b 19), 
53 n. 1, 286 n. 6; (675 b 21), 285; (076 b 25), 411 n. 1; (678 a 6), 
370 n. 2; (681 a 12) 258; (683 a 22), 286 n. 1; (683 b 18), 52 n. 3; 
(684 a 26), 54; (684 a 32-b 1), 54; (686 b 31), 52 n. 3; (687 a 10), 
285-6; (687 b 15), 367 

pun 25) 102m. (Gega 4i mg (E5 bien), Tre—13; 
(187a 17), 24 n. 1; (187 b4), 244 n. 3; (188a 19), 15 n. 2; (188 
azoh 63 nats Ganaa) 1y m 15 (188 bet), 24; (188. b 27), 15 
Dadl mo A AGE mwa Coa ane 964: oe b 19-29), 264, 287; 
(194 a 21), 287; (B 3, 194 b 16-195 b 30), 287 and n. 4; (196 a 23), 
275 n. 2; (199 a 15-17), 287, 290; (199 a 33), 290; (199 b 26), 290; 
(200 a 34), 290; (200 b 33), 25 n. 1; (203 a 15), 24 n. 1; (203 a 19), 
248; (203 b 10), 272-3; (203 b 13), 233; (213 a 22), 332 n. 1, 339; 
(213 b 22), 238 n. 2; (217 b 17), 64 n. 2; (237 b 23), 167; (240 a 19- 
29), 168 n. 2; (244 a 2), 269 n. 1; (250 b 11), 264; (© 4-5, 254 b 7- 
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ARISTOTLE (cont.) 
258 b 9), 257-8; (255 a 5-10), 263 and n. 3, 264; (255 a 28), 264 
n. 1; (257 b 8), 258 n. 1; (259 a 6), 64 n. 2; (261 a 32), 25n. I 

Pol. (1252 b 24), 194-5; (1264 b 4), 404 n. 2; (1265 b 18), 404 n. 2; 
(1277 a 37), 293; (1277 b 1), 292 n.; (1277 b 3), 293 n.3; (1278 
a 6-13), 292 n., 293; ([ 7, 1279 a 22-b 10), 65 n.2; (1279 b 4), 
295 n.; (1290 a 13), 65-6; (1294 a 30), 65 n. 2; (1295 a 40), 295 n.; 
(1320 b 18), 66 n. 1; (1328 b 39), 293; (1337 b 17), 293 n. 3 

Resp. (472 a 31), 373 n.; (472 b 33), 373 n.; (473 a 17), 329; (473 b 9); 
328-33; (474.417), 329; (474 b 13), 372-3; (474 b 35). 373 n.; 
(477 a 32-b 9), 18 n. 2, 72 n. 1; (478 a 15), 26 n. 2; (478 a 26), 
26 n. 2, 373 n.; (479 b 26), 372 n. 2 

Rh. (1356 a 35), 405 n. 4; (1356 b 2), 411 n. 4; (1356 b 22), 407 n. 2; 
(1357 a 16), 405 n. 4; (1357 b 1), 426 n. 3; (1357 b 25), 411 n. 4; 
(1357 b 26), 408 n.; (1368 a 29), 407 n. 2; (1371 b 15), 270 n. 1; 
(B 12-14, 1388 b 31-1390 b 13), 66; (1389 b 13), 66 n. 2; (B 20, 
1393 a 22-1394 a 18), 405-7, 408; (1393 a 25), 411 n. 4; (1402 b 12), 
407 n. 1; (1403 a 5), 407 n. 3; (14052 8), 405 n. 3; (1407 a 14), 
405 n. 3; (1410 b 36-1411 b 23), 405 n. 3; (1417 b 38), 407 n. 2 

SE (166 b 37-167 a 20), 168 and n. 2; (168 a 7 f.), 168 n. 2; (173 a 7), 
125 n. 2; (174 a 33), 409 n. 1; (174 a 37), 409 n. 1; (174 a 40), 169, 
435; (176 b 24), 405 n. 2; (181 a 36), 163 n.; (183 b 34), 1 n. 

Sens. (437 a 22), 326 n.1; (437 b 9), 403 n.2; (437 b 26), 325-7; 
(439 b 18-440 b 25), 376-7; (440 b 3), 376 n.2; (440 b 13), 376 
n. 2; (441 a 3), 376 n. 1; (442 a 6), 372 n. 2; (446 a 20), 377 n. 

Somn. Vig. (456 a 30), 26 n. 2; (457 b 6-458 a 10), 373-4 

Top. (100 a 27), 410; (103 b 3), 411 n. 2; (104 b 20), 115; (105 a 21), 
409; (A17, 108 a 7-17), 409; (A 18, 108 b 7-31), 409-11, 4133 
(109 b 17), 161 n.1; (113 b15), 161 n. 1; (114b 25), 409 n. 1; 
(123 a 33), 405 n. 2; (124a 15), 409 n. 1; (127a 17), 403 n.2; 
(135 b 7), 161 n. 1; (136 b 33), 409 n. 1; (138a 30), 409 n. 1; 
(139 b 32), 405; (140 a 6), 405; (156 b 10), 409 n. 1; (157 a 14), 
407 n. 1; (158 b 8), 405 n. 2; (159 b 30), 99 n 2, 102 n. 

fr. (23 Rose), 259 n. 2; (24), 259; (199), 95 n. 1 

(ARISTOTLE) 

MM (1194 b 31), 55 n. 3 

Mech. (848 b 35), 269 n. 1; (852 a 7), 269 n. 1 

de MXG (979 a 12-980 b 21), 115-16; (979a 13), 119; (979 a 22), 
IIO n. I 


Pr. (879 a 33), 61 n. 3; (914 b 9), 339 n. 2 
Rh. Al. (1430 a 8), 407 n. 3 
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ARIUS DIDYMUS 
ap. Eus. PE xv (15, 817 d), 416 n. 
CENSORINUS 
de die nat. (4, 7), 323 n. 1; (6, 3), 324 n. 
CHALGCIDIUS 
in Ti. (p. 256 Waszink), 323 
CHRYSIPPUS 
ap. D.L. vu (142-3), 416 n. 
CICERO 
de nat. deor. 11 (15, 42), 259 n. 2; (16, 44), 259 
Tusc. Disp. 1 (6, 13), 114 n. 2 
CLEANTHES 
Hymn to Zeus, 416 n. 
ap. Hermias Irris. Gent. Phil. (14), 416 n. 
DEMOCRITUS 
fr. (11), 123 n. 2, 338 n. 2; (125), 18, 123 n. 2, 948; (148), 337 n. 1, 
340 n.2; (164), 250 n.3, 270-1, 340; (167), 250 n. 1; (278), 
250 n. 3 
DIODORUS 
1 (7, 3), 57 n.3 
DIOGENES OF APOLLONIA 
fr. (1), 231 n.2; (3), 225, 292; (5), 18 n. 3, 219-20, 250 nn. 2-3, 
251, 273-4, 291-2; (7), 251; (8), 219, 251 
DIOGENES LAERTIUS 
I (24), 239 n. 
Ir (1), 427 n. 1; (12), 267 n. 2 
vit (134), 416 n.; (137), 416 n.; (142-3), 416 n. 
virt (34), 49 n. 3; (63-7), 222; (72), 222 
IX (6), 222; (9—10), 321—2; (ais), 249 n. 2, 250 Nn. 1, 270 n. 2; (44), 
250 n. I 
EMPEDOCLES 
fr. (2), 337 n. 2; (3), 337 n. 2; (8), 241 n. 3, 243; (9), 241 n. 3, 243; 
(11), ro6 n.; (12), 106 me 423; (13) 106n.; (14), 106 n.; (17), 
217-18, 227-8, 241 n. 3, 242-3, 251, 275 and n. 2, 299-301; (21) 
242 n. 2, 251, 426; (22), 242 n. 2; (23), 335 n. 1; (26), 16, 217 n., 
aai io G3 25) 59 o Ann m i3 (270) 69 14128), 211 n. T: (90), 
211 n. I, 255 n. 4; (30), 218 and n. 2, 224, 228, 300; (33), 189 n. 1, 
335 n. 1; (34), 274, 278; (35), 275 n. 2; (53), 275 n. 2; (55), 334. 
363, 403; (56), 275 n. 1; (59), 275 n. 2; (62), 270; (64), 242; (65), 
17 n. 4, 58 n.; (67), 17 n. 4, 58 n.; (68), 335; (73), 274. 278, 301, 
335 n. 1; (75), 275 n. 1, 301; (79), 335; (81), 335 n. 2; (82), 335-6, 
365; (84), 325-7, 331, 333, 344, 403 n. 2; (86), 275 and nn. 1 and 2; 
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EMPEDOCLES (cont.) 
(87), 274 n. 3, 275 and n. 2; (92), 334-5, 403 n. 1; (96), 63 n., 243, 
274 and n. 3; (98), 243; (100), 328-33, 344; (107), 275 n. 1; (109), 
270 Ml. 2. (115), S18 m 25 (17) 24. meh (120) bom Noo No 
and n.; (129), 63 and n.; (128), 218 n. 1; (134), 210-11, 255 n. 4 
EURIPIDES 

Andr. (479), 388 n. 1 

TA (439), 43 n. 1 

Rh. (94), 426 n. 5 

fr. (839 Nauck), 47 n. 1; (898), 47 n. 1 

EUSEBIUS 
PE xv (15, 817 a), 416 n.; (15, 817 d), 416 n. 
GALEN 
in Epid. v1 (48), 17 nn. 3 and 4 
de Usu Partium xiv (7), 50 n. 2 
GORGIAS 
fr. (3), 115-19; (11), 116 n., 118; (11 a), 116 n., 118, 120-1 
HERACLITUS 

fr. (8), 97, 99 and n. 1, 126 n. 2; (10), 97 and n. 2, 99, 101; (15), 98; 
(23), 98, 215 n. 3; (26), 18 n. 1; (30), 92 n. 2, 215 and n. 1, 236, 
273 and n. 3, 301; (31), 236-7, 313 n.; (32), 101 n. 2; (33), 222 n.; 
(36), 18 n. 1, 236—7; (41), 273; (43), 222; (44), 222; (48), 97, 100 n.; 
(49), 222 n.; (51), 97 and n. 1, 99 and n. 1, 214; (53), 97, 214, 219; 
(54), 99 n. 1; (55), 337 n. 2; (57), 96, 98; (59), 97, 100 n.; (60), 
96-7, 100; (61), 97, 100; (62), 101 n. 1; (64), 273, 301, 319 n.; 
(66), 273, 301; (67), 96 n., 98, 99, 100; (76), 236 n. 2; (80), 97, 99, 
214—15, 222, 299; (88), 96 n., 98, 100-1; (90), 301; (94), 214-15; 
(101), 338 n. 1; (101 a), 426; (102), 98, 215 n. 3; (103), 97; (107), 
337 n. 2, 426; (111), 98, 99; (114), 215, 221, 222, 227, 416 n.; 
(07) 13 1. 1,230 nor (153), 016 nat 296 area toh PEIUS 
IOI N. I, 214 

HERMIAS 
Irrisio Gentilium Philosophorum (14), 416 n. 
HERODOTUS 

1 (50), 427; (57), 425; (67-8), 182 and n. 2; (95), 429; (145), 341 n.; 
(214), 429; 

m (4), 186 n. 2; (10), 342; (15), 423 n. 3; (22), 423 n. 3; (23), 429; 
(33-4), 342-5, 358 n. 1, 4175 (116), 427 n.2; (120), 427 n. 2; 
(149), 185 n. 2 

1v (29), 427 n. 2; (36), 342; (42), 342; (50), 344 n. 1; (118), 422 n. 1 

vit (10), 387, 388 n. 3, 406; (42), 313 n.; (237), 421 n. 2; (239), 424 

Vill (101), 423 n. 3 
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HESIOD 

Op. (18), 273 n. 1; (59-105), 42 n. 4, 208, 272, 293 n. 2; (70), 208; 
(90), 42 n. 4; (101), 91; (102), 207 n. 2, 298; (153), 45 n. 1; (203), 
388 n.2, 406; (276), 227 n.; (423), 185 n. 2; (460), 45; (504), 
44 n. 2; (582-96), 44 n. 2; (743), 45; (744), 181 n. 2; (746), 181 
n. 2; (765), 186 n. 2 

Th. (27), 425; (74), 273 n. 3; (106), 205 n.; (108), 203-4; (116-22), 
205, 242 n. I; (123-5), 205; (126-38), 204-5; (139-41), 202, 208; 
(184), 204 n. 1; (211-25), 43, 204; (226-32), 201; (287), 204; 
(371-4), 205 n.; (378-82), 204, 205 n.; (405), 204; (411), 204; 
(478), 196 n. 3; (517), 206 n., 308; (570-612), 208, 272; (585), 
42 n. 4; (707), 202; (726), 308 n. 1; (736), 308 n. 1; (844), 313 n.; 
(853), 202, 206; (863), 274; (881—5), 199, 273 n. 3; (886), 204 n. 2; 
(927), 204; (936), 45 n. 1 

HIPPOCRATIC CORPUS 

Acut. (mepi Siaitns o€€wv) (9, Lu 280 8), 345 n.2; (11, 314 12), 
430 n. I 

Aér. (mepi dépwv USaTwv TóTrov) (3, CMG 1, 157 11-58 5), 22 n. 2; 
(4, 58 6-59 6), 22 n. 2 

Aff. (mepi adv) (1, L v1 208 7), 20; (51, 260 15), 21 

Aph. (&popicpot) (1, 1, Liv 458 1), 430 n. 1; (2, 22, 4766), 21 n. 3; 
(3, 5, 488 1), 22 n. 2; (5, 48, 550 1), 5o n. 1 

de Arte (mepi téxvns) (1, CMG 1, 192), 293 n. 1; (11, 16 17), 353 n. 1; 
(12, 18 14), 353 n. 1 

Carn. (nepi capKav) (2, L vin 584 9), 19 n. 2, 76; (4, 588 14-590 4), 76; 
(6, 592 11), 324 n.; (8, 594 14), 352 n., 428; (9, 596 9-18), 57 n. 3, 
352 n., 358 n. 3, 428 

Cord. (Trepi kapBíns) (2, L 1x 80 13), 352 n.; (8, 86 4), 352 n.; (9, 88 3), 
352 n. 

Epid. 1 (m&nvior) (3, 10, L r1 668 14), 429 n.; (3, 12, 678 5), 22 

Epid. 1 (6, 15, L v 136 5), 5o n. 1 

Epid. vı (2, 25, L v 290 7), 50 n. 1 

Flat. (mepi quoGv) (1, CMG 1, 1 92 6), 21 and n. 3; (1, 92 8), 126 n. 2; 
(3, 92 21), 216 n. 1; (3, 93 5), 353; (8, 96 5-10), 345-6, 358 n. 2; 
(8, 96 15), 346; (15, 101 19), 230 n. 1 

Genit. (nepi yovfis) (4, L vu 474 22), 350 n. 1; (4, 476 1), 350 n. 1; 
(6, 478 1), 17 n. 5; (6, 478 11), 350; (9, 482 14), 348; (10, 484 9- 
13), 348, 358 n. 2 

Hebd. (nepi EBSopd5eov) (1-11), 253; (15), 253 n. 2 

Hum. (wepl xuu&v) (11, L v 492 4), 367 n.; (14, 496 1), 22 n. 2 

Loc. Hom. (mepi tétwv T&v karà &vOpoorov) (1, L vi 276 1), 22 n. 3; 
(42, 334 1), 20; (42, 334 2), 21 n. 1; (42, 334 9), 21 n. 3 
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HIPPOCRATIC CORPUS (cont.) 

Morb. 1 (mepi vouocov) (1, L vi 142 2), 22 n. 3; (2, 142 15), 20 n. 2; 
(2, 142 19), 20 n. 2; (18, 172 1), 20; (24, 188 19), 71n. 1 

Morb. 1v. (32, L vin 542 11), 21 n. 1; (33, 542 18), 21 n. 1; (33-4, 
544 17-548 10), 347; (39, 556 17-558 6), 350-1, 358 n.2; (46, 
572 1), 22; (49, 580 7-19), 350, 358 n.2; (51, 584 13-23), 346, 
358 n.2; (51, 588 17-25), 350 n.2, 358 n.2; (52, 590 9-13), 
189 n. 1, 346, 358 n. 2; (55, 600 21), 347; (55, 602 6), 347; (57, 
612 6), 350 n. 2 

Morb. Sacr. (mepi iepfjs voucou) (8, L v1 376 13), 22 n. 2; (10, 378 10), 
22-3; (10, 378 17), 22 n.2; (13, 3844), 22 n.2; (13, 384 22), 
348 n. 2; (13, 386 7), 358 n. 3, 423 n. 3; (14, 388 3), 20 n. 2 

Mul. 1 (yuvoweia) (1, L vi 12 5-23), 58, 349, 358 n. 2; (6, 308), 
345 n. 2 

Nat. Hom. (nepi poros &vOpoorrou) (2, L v1 36 1), 20 n. 2; (3, 36 17), 19, 
57 n. 1; (4, 40 2), 20; (5, 42 3), 74 n. 2; (5, 42 10), 74-5; (6, 44 21), 
3475 (7, 46 9), 44, 71 n. 1, 252 n. 1; (7, 46 11), 74n. 25 (7, 50 9), 75; 
(0, 52 4), 21 nn. 1 and 3; (10, 56 13), 22 n. 3 

Nat. Puer. (nepi púoios maiou) (12, L vu 486 13-488 13), 348 n. 2, 
359; (12, 488 13-21), 346; (17, 498 3), 348; (17, 498 17-25), 351, 
358 n. 2; (19, 506 6), 348; (20, 508 15), 352 n.; (21, 512 7-12), 350, 
359 n.2; (22-7, 514 6-528 25), 348; (27, 528 18-25), 349; (29, 
530 10), 352 n., 379 n. 

Oct. (mepi oxtapnvou) (12, L vu 458 2-10), 347-8, 358 n. 2 

Prog. (npoyvoorikóv) (2, L 1 112 12), 345 n. 2, 429 n.; (7, 126 7), 23; 
(12, 142 12), 430 n. 1; (20, 168 16), 22 n. I 

Prorrh. 11 (npoppnTtikóv) (24, L 1x 56 19), 50 n. 1 

Salubr. (nepi Siaitns byvis) (2, L vi 74 19), 60 n. 1 

Septim. (nepi Emtayurvou) (1, L vu 436 8), 347 

Superf. (Tepi émikufjoios) (31, L vm 500 8), 50 and n. 2 

VM (epi &pxaíns intpixfis) (1, CMG 1, 1 36 7), 293 n. 1; (1, 36 15), 69, 
79, 430, 438-40; (8, 40 24), 345 n. 2; (9, 41 17), 21 n. 1; (9, 41 20), 
70 and n.; (10, 49 11), 21 n. I, 70, 345 n. 2, 354; (12, 43 27 70 n.; 
(13, 44 8-45 4), 21 and n. 2, 69—70, 126 n. 2; (14, 45 18), 216 n. 1; 
(14, 45 26), 20, 70; (14, 46 1), 20; (15, 47 5), 354; (16, 47 13), 
230 n. 1; (19, 49 25), 249 n. 2; (19, 50 13), 216 n. 1; (20, 51 10), 
12 n.2; (22, 53 1-54 24), 216 n. 1, 354-5, 417; (24, 554-14), 
354-5. 417 

Vict. 1 (Trepi &aírns) (3, L v1 472 12-474 7), 20; (4, 474 8-476 11), 20; 
(10, 494 17), 252, 296 n.; (10, 486 10), 273 n. 1; (11, 486 12), 353; 
(12-24, 488 1-496 19), 353-4; (28-9, 50023-50413), 17 n. 5; 
(32, 506 14), 57 n. 3; (33, 510 24), 60 n. 1; (34, 512 13), 58-9 
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HIPPOCRATIC CORPUS (cont.) 
Vict. n (53, L v1 556 13), 21 
HIPPOLYTUS 
Refutatio Omnium Haeresium 1 (6, 3), 311; (6, 4-5), 310 nn. 2 and 3, 
giang gia amel mw a (0,0615 75n49: 925 nat: (7, 9), 62 n. 1; 
(7, 4), 317 and n. 1; (7, 6), 318-19; (8, 6), 339 n. 3; (8, 10), 339 
n. 15 (8, 12), 17 n. 5; (14, 5), 427 
HOMER 
Iliad 1 (43), 206-7; (47), 435 (104), 326 n. 1; (503), 196 n. 2; (518), 
197 n., 198; (524), 198; (526), 426 n. 1; (586), 385-7 
u (485), 426; (669), 196; (789), 91; (810), 91 
u (103), 46 n.; (197), 190; (298), 181; (276), 203 n. 1; (292), 201 n. 1 
Iv (27), 195 n. 4; (44), 205 n.; (75), 187; (166), 273 n. 1; (487), 45 
V (47) 43; (504), 206 n.; (778), 187 n.; (855), 195 n. 4; (864), 
187-8; (875), 196 n. 2; (893), 198; (902), 189 n. 1, 275 n. 1 
VI (6), 42; (357), 198 n. (420), 203 n.2 
vu (451), 196 n. 1; (455), 197 
vui (5), 196; (14), 308 n. 1; (350), 197; (402), 196; (450), 196 
IX (2), 45 n.; (53), 91 n. 2; (319), 91; (496), 386; (502), 201 and n. 3; 
(527-99), 386, 387; (632), 386 n. 
X (252), 186; (351), 186; (437), 184 
canum ore (6), 10; (175), 191, (176), 191; (276), 126 m a d(558)5 
183; (613), 425, 429 
xi (195), 67-8; (200), 182; (231), 182 n. 1; (238), 47 and n. 2, 68; 
(269), 93; (463), 43; (466), 326 n. 1 
xit (18), 203 n. 3; (62), 187 n.; (68), 425; (308), 93; (355), 196 n. 3; 
(484), 323 
xiv (16), 188; (164), 202; (178), 195 n. 2; (185), 184; (233-69), 
196 n. 2, 385, 387; (238), 195 n. 2; (252), 202 n. 1; (259), 43 
xv (36), 203 n. 1; (158), 196; (184-99), 196 n. 1, 197, 198, 218; 
(187), 273 n. 3; (209), 198; (237), 187 n.; (461), 194 
XVI (384), 44; (433), 198 n.; (443), 197; (502), 207 n. 3; (672), 202 
xvi (61), 191; (321), 198 n.; (389), 190-1; (425), 206 n. 
xvi (37), 203 n. 2; (61), 42; (107), 214 n. 2; (329), 434 n. 2; (368), 
196 n. 2; (404), 91; (470), 274 
xix (107), 198; (258), 203 n. 1 
Xx (7), 203 n. 2; (57), 203 n. 3, 309 n. 1 
xxı (82), 198 n.; (111), 186; (168), 201 n. 1; (251), 186; (346°, 44; 
(407), 185 n. 2 
xxII (168), 198 n.; (181), 197 
xxm (62), 202 n. 1; (194), 203 n. 1; (313), 387-8; (431), 186; (597), 
188 and n. 2 
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HOMER (cont.) 
xxiv (4), 202; (54), 201; (97), 195 n. 3; (119), 44 n- 3; (341), 91; 
(524), 45 n.; (527), 198 n.; (599), 385, 387; (563), 424 
Odyssey 1 (76), 197 n.; (215), 426, 429; (296), 93 n. 
I (29), 91 
m (24), 91 n. 2; (93), 425; (236), 198 n.; (269), 198 n.; (372), 
197 n. 
Iv (30), 195 n. 3; (314), 92, 93. 94; (323), 425 
V (51), 187 n.; (61), 195 n. 2; (85), 195 n. 3; (101), 196 n. 2; (432), 
183; (445), 203 n. 1 
VI (149), 91; (150), 189; (201), 45 
vil (167), 195 n. 3 
viri (124), 186; (159), 189; (491), 425 
IX (43), 45 n. 2; (52), 198 n.; (408), 91, 94 
X (89), 126 n. 2; (190), 426; (220), 195 n. 2; (359), 44 n. 3, 188; 
(459), 91 
x1 (126), 426; (172), 207; (292), 198 n.; (399), 91 
XII (175), 44 n. 3, 188; (318), 203 n. 2; (439), 186 
xim (128), 196 n. 1; (143), 197; (397), 45 and n. 4 
xiv (178), 92; (330), 93 n.; (426), 201; (483), 186 
Xv (70), 93; (329), 206 n.; (374), 92; (379), 44 n. 3 
XVI (470-5), 425 
XVII (218), 270 n. I 
xviii (196), 184 
XIX (203), 425; (537), 44 n. 3 
xx (13), 188 
XXII (239), 187 n. 
xxii (16), 202; (187), 45; (273), 426 
IAMBLICHUS 
Protrepticus (21), 49 n. 3 
Vita Pythagorae (83), 49 n. 3; (94), 49 n. 3 
ISOGRATES 
xv (235), 224 n. 
MELISSUS 
fr. (2), 423; (7), 109 and n., 110 n., 429 and n. 2, 191-2) 434 n. 2; 
(8), 19, 82 n. 1, 108 n. 1, 109-10, 122-3, 423, 426, 434 n. 2 
MIMNERMUS 
fr. (10 Diehl), 322 n. 1 
ORIBASIUS 
m (156), 324 n. 
Orphica 
fr. (32 a and b Kern), 45 n. 3 
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PARMENIDES 

fr. (1), 104, 216, 425; (2), 103-4, 422 n. 2, 423; (6), 104 and n. 1, 
422 n. 2; (7), 122 and n. 2, 143; (8, 1-51), 104-6, 109, 216-17, 241 
and nn. 1 and 2, 243, 255 n. 4, 422 and n. 2, 425, 431-2; (8, 51-61), 
16, 57 n. 2, 63 n., 126 n. 2, 425; (9), 16, 217; (10), 217, 242 n. I, 
322; (11), 81, 322; (12), 217, 250 n. 2, 273 and n. 2; (13), 242, 
2500.25 (17) 17 and m ga 50:419) 9942 m 1 

PHOCYLIDES 
fr. (2 Diehl), 184 n. 2 
PINDAR 

O. (2, 53), 43 n. 1; (6, 73), 426 n. 4; (6, 100), 388 n. 1; (8, 3), 426 n. 4; 
(10, 22), 43 n. 1; (11, 16), 184-5 

Pa (T OW) SES qo dox 427 m 13 e E74) 279 me 13 (Gp 122) 
273 n. 1; (8, 96), 43 n. 1 

N. (3, 64), 43 n. 1; (3, 83), 43 n. 1; (4, 81), 184 n. 1; (6, 8), 426 n. 4 

fr. (152), 426 n. 4 

PLATO 

Charmides (165 b), 392-3; (166 b), 393 

Cratylus (383 a-384 e), 124-5; (385 €), 123 n. 1; (425 a), 430; (429 d), 
114; (435 d), 124 n. 2 

Crito (47 a), 390—1 

Euthydemus (275 d), 134-5; (276 d), 135; (277 d), 135, 137; (283 c), 
136; (283 e), 114, 136; (286 b), 114, 136; (293 b), 136-8; (294 a), 
136; (297 €), 137; (298 b), 393; (303 €), 137 

Euthyphro (11 a), 430; (11 e), 431 and n. 

Gorgias (449 b), 151 n. 4; (477 b), 391; (479 €); 391, 419; (481 b), 391; 
(482 b), 138 n.; (482 e), 125 n. 2; (490 e), 392; (504 b), 391-2; 
(507 €), 225-6 and 226 n. 1; (524 ab), 400 n. 2 

Laws (691 c), 400 n. 3; (709 a), 400 n. 3; (717 a), 49 n. 4; (720a), 
400 n.3; (734 €), 404 n. 2; (765€), 400 n.3; (794 d), 55 n. 3; 
(821 b), 268 and n. 2; (823 b), 155 n. 1; (840 d), 400 n. 3; (846 d), 
292 n.; (886 d), 267 n. 2; (889 a), 226; (891 e), 283; (892 a), 256, 
282 n.1; (899 b), 148 n.; (896 d-897 c), 220, 256-7, 283-4 and 
283 n. 2; (897 de), 226 n. 2, 300, 401; (898 e), 257; (899 b), 254 
n.I; (9006€), 257 n.; (902 c), 276; (908 b), 220; (904 a), 220; 
(906 a), 257 n.; (961 d), 400 n. 3 

Meno (72 d), 393; (80 a), 190 n. 1; (91 €), 130 n. 1 

Parmenides (128 a), 107; (129 c), 112 n. 1; (130 €), 151 n. 3 

Phaedo (65 a), 129 n. 3; (70 d), 24 and n. 2; (74 3), 402 n. I, 432; 
(78 d), 131-2, 148 n.; (79 a), 132; (8o b), 23; (85 e), 394; (87 b), 
394; (92 cd), 394, 400, 424-5; (96 a), 12 n. 2; (99 a), 431; (99 b), 
317 n. 25 (102 d), 139 and n. 1, 140; (114 d), 400 n. 2 
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P LATO (cont.) 

Phaedrus (245 c), 254-53 (246 a), 226 n. 2, 401; (249 d), 432; (250 ab), 
402 n. 1; (252 c), 400 n. 2; (262 a-c), 395 and n. 2, 400, 409; 
(265 b), 150 n. 1; (265 de), 149 and n. 3, 410, 432; (269 e), 224 n.; 
(273 d), 432 n. 2 

Philebus (1416), 112 n. 1; (15 b), 112 n. 2; (26 e), 231 n. 1, 282; (27 b), 
276 n.2; (28 cd), 220, 283; (29c), 148 n.; (29e), 148 n., 256; 
(30 b-d), 220, 256, 284; (36c), 148 n.; (44 d), 148 n.; (46 a), 
140 n. 

Politicus (261 b), 154 n. 1; (262 a-e), 149, 152, 154 n.2, 157-8; 
(264 a-e), 154 n. 2; (265 a), 149, 157; (265 b-266 d), 150-1 and 
151 nn. I and 2, 152 n. 2; (266 e), 154 and n. 2; (267 c), 152 n. 2; 
(268 e—274 e), 220 n., 255 n. 2, 276, 283; (276 a), 154 n. 2; (277 a), 
152 n. 2; (277 d-278 e), 398-400; (283 b), 151; (285 ab), 402 n. 1, 
433; (285 d), 152 and n. 1; (286 a), 399; (286 b), 399; (286 e), 
151 n. 4; (287 c), 150 and n. 2; (292 a), 152 n. 3; (292 b), 154 n. 1; 
(295 b), 400 n. 3; (308 d), 399 

Protagoras (329 c-332 a), 128-31, 434 n. 2; (331 ab), 129, 130, 146-7; 
(332 a-333 b), 131 n. 2; (335 a), 151 n. 4; (346 c), 130 n. 2; (351 c), 
190 n. 2 

Republic (368 d), 396-7, 400; (369 a), 397 n. 1; (369 e), 396; (372 e€), 
396; (374 a), 396; (387 c). 45; (392 a), 396 n. 2; (394 d), 396 n. 3; 
(427 €), 396 n. 3; (432 d), 396 n. 3; (434 €), 396-7, 400; (436 b-d), 
139-40, 144; (443 b), 402 n. 2; (450 €), 396 n. 3; (451 d), 404 n. 2; 
(453 b-454 €), 140-1, 144; (476 c), 433 n.2; (489a), 400 n. 1; 
(491 d), 130 n. 1, 147; (495 d), 293; (505 a), 226 n. 2; (506 d), 
296 n. 2, 401; (507 c), 276; (511 a), 401 n. 1; (522 b), 293; (530 a), 
276; (531 a), 4283 (577 €), 397; (590 c), 293; (596 a), 276 n. 1; 
(614 c), 49; (621 b), 400 n. 2 

Sophist (218 cd), 151-2, 398; (219 a-221 c), 149 n. 2, 154 nn.1 and 2, 
155 n. I, 157; (221 d), 398; (221 e), 154 n. 2; (222 b), 154 n. 2; 
(226 b), 157 n. 2; (227 ab), 150-1 and 151 nn. 1 and 2; (231 a), 
395, 400; (240d), 115; (247 b), 148 n.; (251 a-c), 112, 1443 
(251 d), 141-2, 148 n., 167 n. 1; (253 bze) 402 n. 1, 433; (254 b), 
142, 144; (255 e€-258 c), 142-5; (256 e), 145-6 and 146 n.; (257 bc), 
147, 433; (258 ed), 143; (259 a-d), 143; (261 d), 148 n.; (262 a), 
430; (263 b-d), 144; (264 d-268 d), 149 n. 2, 158; (265 a), 152 n. 3; 
(265 c), 276 n. 2 

Symposium (201 e), 130 n. 1, 146-7; (215 a), 190 n. 1 

Theaetetus (150 b), 400 n. 1; (152 a), 123 n. 1; (161 c—162 e), 394-5, 
400, 424-5; (182 a), 430 n. 2; (191 c), 374 

Timaeus (27 c), 279; (27 d), 280 n. 1; (28 a), 282, 293; (28 bc), 226 
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n. 3, 231, 277 and n. 2, 279-82, 284, 300; (29 a), 283; (29 b-d), 255 
n.5, 401 n.1; (30a-c), 255-6, 277 and n.2, 283; (3123), 277 
n. 2; (31 b), 255, 266; (33 a), 266; (33 b), 277; (33 €), 255 n. 4; 
(34 bc), 255, 256, 277 n.2, 282 n. 1; (352), 153 n. 3; (36 de), 
255-6, 278; (37 c), 277, 281 n.; (37 d), 255 n. 3; (37 €), 280 n. 2; 
(38 bc), 281 n.; (39 d), 268; (30€), 155 n. 1, 255 n. 3, 277 n. 33 
(40 b), 405; (41 a), 293 n. 2; (41 c), 278; (41 d), 278 n. 1; (42 a), 
278; (42 de), 220, 277 n. 3; (43 a), 277; (45 b), 403 n. 2; (46 cd), 
256, 283 and n. 2, 284; (47 bc), 221 n.; (47 €), 220, 284; (48 a), 279, 
283 n. 1; (48 b), 280 and n. 2; (49 b), 82 n. 1; (502), 277 n. 3; 
(51 b-52 a), 1392-3, 148 n.; (52 d), 280 n.2; (532a), 280 n.2; 
(53 b), 277 n. 3; (53 €), 79 n., 360; (55 d), 360-1; (56 c), 283 n. 1; 
(61 c), 361; (68 e), 283; (69 c), 277 and n.2; (69e), 286 n. 6; 
(70 a), 10 n. 2; (70 €), 286 n. 6; (73 €), 277, 278; (74 a), 277 n. 3; 
(74 €), 277, 293; (74 cd), 278 n. 2; (752), 283 n. 1; (75d), 277; 
(76 b), 277; (77 c-e), 278, 286; (78 b), 278 n. 1, 360 and n.; 
(78 c), 277 n. 3; (82 a), 24 n. 1; (90 c), 42 n. 3; (91 a), 277; (91 d), 
155 n. 1; (92 b), 277 n. 3; (02 c), 255 n. 3 

Epistle xu (360 b), 153 

PLUTARCH 

de Is. et Osir. (34, 364 d), 306 n. 2 

Pericles (6), 224 n. 

de prim. frig. (7, 947 f£), 68-9 

Quaest. conv. vi (8, 4, 730 €), 323 n. I 

Quaest. nat. (2, 912 c), 335 n. 2 


(PLUTARCH) 

Stromateis (2), 16 n., 234—5, 309-12, 323 n. 1 
PORPHYRY 

Vita Pythagorae (19), 240 n. 1 
PTOLEMY 

Almagest vi (1-2), 269 n. 3 
RUFUS 

ap. Oribasius 1 (156), 324 n. 
SAPPHO 

fr. (167 Lobel-Page), 184 n. 1 
SEMONIDES 

fr. (7 Diehl), 42 n. 4, 184 n. 2 
SENECA 


Quaest. nat. 11 (14), 308-9 
iva. (e BD), ee jn. n 
v (2), 340 
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SEXTUS EMPIRICUS 
Adv. Mathematicos vi (53), 113, 123; (65-76), 115-19; (117-18), 
250 n. 3, 270-1; (129-30), 18 n. 1; (140), 338-9 
IX (37), 319 n., (104), 416 n.; (107), 416 n. 
SIMPLICIUS 
In Cael. (295, 16), 339 n. 4; (522, 16), 306 n. 2 
In Ph. (24, 15), 231 n. 2; (24, 19), 212; (24, 26), 17 n. 1; (24, 29), 
982 n. 1; (27, 5), 244 n. 3; (31, 3), 57 n. 2; (135, 10), 280 n. 1; 
(149, 28), 17 n. 1; (150, 23), 231 n. 2; (651, 26), 238 n. 2 
SOLON 
fr. (1 Diehl), 227 n., 388 n. 3; (3), 223 n.; (10), 227 n., 388 nn. 1 and 3; 
(24), 223 n. 
SOPHOCLES 
Ant. (712), 388 n. 2; (715), 388 
El. (774), 426 n. 5; (819), 45 n. 4; (1058), 388 n. 2 
STESICHORUS 
fr. (185 Page), 322 n. 1 
STOBAEUS 
Ecl. 1 (18 1c), 238 n. 2; (21 7c), 95 n. 1 
THEO SMYRNAEUS 
(p. 22, 5, Hiller), 95 n. 1 
THEOCRITUS 
Idyll (2), 181 n. 1 
THEOPHRASTUS 
CP 1 (7 1), 335 
vi (1 6), 340 n. 1 
HP 1 (52), 311 n. 2 
Ign. (1), 313 n. 
Sens. (4), 63 n.; (7), 326 n.2; (25-6), 323 n.2; (60-1), 361 n.; 
(65-7), 339-40 
Vent. (53), 313 n. 
THUCYDIDES 
1 (1), 425; (6), 341 n.; (8), 427; (9), 427 n. 2; (10), 341 n., 427 n. 2; 
(20), 429; (22), 429; (93), 427 n. 3; (121), 424 
II (15), 427 n. 3; (41), 427 n. 2 
XENOPHANES 
fr. (14), 210 n. 2; (15), 210 n. 2; (16), 194, 210 n. 2; (18), 338 n. 1; 
(23), 92 n. 2, 210 n. 2, 219, 255 n. 4; (24), 255 n. 4; (25), 219, 
250 n. 2, 273 n. 3; (26), 250 n. 2; (29), 81; (32), 321; (34), 92 n. 2, 
337. 425; (35), 425 
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XENOPHON 
HG 1 (3 1), 313 n. 
ZENO OF CITIUM 
ap. Sextus, M. 1x (104), 416 n. 
ZENO OF ELEA 
fr. (1), 108 and n. 2, 422-3; (2), 108; (3), 107-8, 423 n. 1 
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above/below, 52-3, 64 
Academy, use of method of division in, 150, 153—5, 158, 160 
acid, 70, 278 n. 2, 339-40, 355 
acoustics, Pythagorean experiments in, 428 and n. 3 
érjp (air-mist), in Anaximander, 16, 44 n. 1, 309, 312; in Anaximenes, 
233, 235-6, 239, 254 n. 2, 317-19; in Empedocles, 16, 217; in the 
Atomists, 248 n. 1; in Diogenes of Apollonia, 219, 225, 250 n. 2, 251, 
292, 298; in On Breaths, 216 n. 1; hot and wet in On Fleshes, 
I9 n. 2; cold in Philistion, 19 n. 2; in Plato, 217, 360-1; hot and wet 
in Aristotle, 25; in Aristotle's account of rivers, 362 
Aetius, as source for Anaximenes’ theories, 235 and n. 3, 315 and n. 2, 
317 n. 1; on Parmenides’ Way of Seeming, 217, 322 
a fortiori, arguments, 386 and n. 
agriculture, ideas derived from, 278, 286 
aiðńp, 19 n. 2, 47 n. 1, 57, 205; Aristotle’s doctrine of, 259-60, 268-9 
air, see dnp, ai8ijp, mvetua 
altiov, senses of, 230-1 
alchemical writings, theories of opposites in, 84-5 
Alcmaeon, doctrine of opposites, 16, 36; pathology, 20; biological 
theories, 322-5; use of dissection, 323, 427 
allegory, in Homer, 201 and n. 3 
alternative questions, 93-4, 127-8, 134-7, 141, 157 
ambidexterity, 55 n. 3 
ambiguity: of hot and cold, 60; Heraclitus’ exploitation of, 101-2; 
Aristotle on the detection of, 404 n. 3 
Amboyna, 32-3 
anamnesis, see recollection 
Anaxagoras, 224 n., 267 n. 2, idea of logical impossibility in, 424 
biology: theory of differentiation of sexes, 17, 50 
cosmology and physics: opposites in, 16, 57, 81 n., 244 and n. 2; aither, 
earth and water in, 16, 57, 245 n. 2; seeds in, 243-7, 251, 300; 
doctrine of whirl, 250 and n. 1; like to like, 270; corporeality of air, 
332 n. 1, 339; on the moon, 339, 381; on the rainbow, 339 n. 3 
doctrine of mind, 219-21, 225, 244, 246, 250-1, 298 
óyis &O61]Àcv Ta paivóueva, 338-9, 341, 343, 353 
Anaximander, doctrine of the Boundless, 16, 212-13, 231 n. 2, 233, 234-5, 
239, 273; Opposites in, 16, 44 n. 1; on origin of living things, 57 n. 3, 
329 n. 1; idea of justice and retribution in, 212—193; account of 
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Anaximander (cont.) 
evolution of world, 234-5, 309-12, 320; on heavenly bodies, 312-15 
320; on eclipses 314-15; on lightning 315; introduces gnomon, 427 

Anaximenes, opposites in, 17 n. 1; on the hot and the cold, 68-9; 
doctrine of air, 233, 235-6, 239, 254 n. 2; comparison between 
world-whole and man, 235-6, 254 n. 2; account of lightning, 315- 
17; on earth and heavenly bodies, 317-19 

animals, as types, 184-5, 190; classification of, 61-2, 154—5, 159-61; 
analogies between animals and plants, 59n. 1, 323, 335, 347-8, 371-2 

anthropology, evidence of, 5 and n. 3; see also primitive thought 

anthropomorphism, 194-5, 199, 204, 210-11, 219, 307-8, 404 n. I 

Antisthenes, 115 

d&trodei€is, senses of, 423 n. 3 

Apollo, connected with diseases in Homer, 206-7 

appendicitis, 23 

archaeology, evidence from, used by Greek historians, 427 and n. 3 

Archytas, 428 n. 3 

Aristotle 

astronomy: heavenly sphere alive and divine, 52, 258-62; on why the 
heavens revolve in one direction rather than the other, 52 n. 2, 261— 
2, 262 n. 1; heavenly bodies divine, 258-62, 269; modifies the 
theories of Eudoxus and Callippus, 268 n. 3; uses Egyptian and 
Babylonian astronomical records, 269 n. 2; on the heavenly bodies 
as supremely orderly, 269 n. 2, 289 n. 2; on the heat and light of the 
heavenly bodies, 364 
biology: doctrine of vital heat, 25-6, 61, 368-9, 372-4; doctrine of 

spontaneous generation, 25, 369; on growth and nutrition, 25-6, 
367; on sleep, 26 and n. 2, 373-4; on respiration, 26 and n. 2, 373 n., 
382; right and left, above and below, front and back in his anatomi- 
cal theories, 52—5, 60-1; on plants, 52, 59 n. 1; on Testacea 52 n. 3, 
54 and n. 3; on the heart, 53, 61, 231-2, 372 n. 2; on the blood- 
vessels, 53 n. 1, 286, 366—7; on the difference in temperature between 
the two sexes, 59; classification of animals, 61—2, 154-5, 159-61; use 
of dissection, 72-4, 379 and n.; on the way animals move, 72-3, 371— 
2; embryological theories, 285, 368-71, 379 n.; on the body and its 
parts as ópyava, 288-9; compares living organism with well- 
governed city, 295 n. ; analogies between the parts of different species 
of animals, 365; on the testicles, 366; on the formation of the 
viscera, 367; on the formation of skin, 367-8; theory of the function 
of semen in generation, 368—70; analogies between animals and 
plants, 371-2; on the greyness of hair, 371; on catarrhs, 371, 373-4; 
on death, 372-3 
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Aristotle (cont.) 

causes, theory of: form and privation, 15, 24, 61, 64-5; doctrine of 
potentiality and actuality, 230, 257-8, 263-5; use of the term åpxń. 
231-2; analogy between nature and art, 285-90, 293, 298, 302-3, 
366, 416; on the four causes, 287-90, 302-3, 415-16; idea of con- 
ditional necessity, 288 

cosmology and physics: theory of hot, cold, dry, wet and four simple 
bodies, 25-6, 60-1, 76-8, 83, 263-4; on how the world-whole pos- 
sesses the good, 229-30; doctrine of the Unmoved Mover, 230, 260- 
1, 266, 285; doctrine of aither, 259-60, 268-9; theory of celestial 
motion, 257-62, 268-9; theory of sublunary motion, 263-5, 271 and 
n. 2; theory of colour, 376-7; on light, 377 n. 

ethics and politics: classification of political constitutions, 65-6; classi- 
fication of characters, 66; on animals as types, 185 n. 1; attitude 
towards craftsmen, 292—4; on the constitution of the city-state as its 
life, 295 n. 

logic and methodology: founds formal logic, 1—2; criticises division as a 
method of proof, 155-6, 158; on the usefulness of division in defin- 
ing, 156-8; specifies that division should be by opposites which 
exclude intermediates, 156-8; distinguishes between four types of 
opposites, 161-3; states laws of excluded middle and contradiction, 
162-3; analysis of types of affirmativc and negative statements, 164; 
use of terms for different types of opposites, 164 n. 3; use of reductio ad 
impossibile, 165-6; on rhetorical arguments based on opposites, 168— 
9; distinguishes different degrees of similarity, 365, 434 and n. 1; on 
the use of metaphor, 404-5; describes three types of paradigm, 405- 
7; analyses the paradigm from the point of view of syllogistic 
reasoning, 407-8; theory of complete or perfect induction, 408, 4.10- 
II; recommends the investigation of likeness for certain purposes, 
409-11; idea of logical necessity, 423; demand for unshakeable 
knowledge, in Posterior Analytics, 440 

‘ meteorology’ and geology: on the earth, 263, 362-4; on winds, 344, 
362, 381; on origin of rivers, 362; on earthquakes, 362 and n., 378; on 
saltness of the sea, 363-4, 378; on shooting-stars, 364; on comets, 
365 

on his predecessors: on his predecessors’ use of opposites, 15; on dis- 
agreements about hot and cold, 60-1, 64; on paradoxes of nature 
and convention, 125 n. 2; on predecessors’ views of soul, 258 and 
n. 2, 403 n. 3; on Thales, 57 n. 3, 233, 239 n.; on Heraclitus’ viola- 
tion of law of contradiction, 99-102; on Alcmaeon, 404; on Em- 
pedocles, 214 n. 1, 228, 245 n. 2, 275 and n. 2, 300, 363, 403; on 
Anaxagoras, 945 n. 2; on the Atomists, 18, 249 n. 1; on Plato's 
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Aristotle (cont.) 
cosmogony, 280; on analogies used by Plato, 404; on the method of 
division in the Academy, 153-9 

psychology: distinguishes between animate and inanimate, 258, 263; 

doctrine of soul, 258-62, 266, 289; on sensation, 374; on memory 
and dreams, 374-5 

&puovín, in Heraclitus and Pythagoreans, 99, 214 n. 2; in Empedocles, 
63 n., 274; in Plato, 255-6; Plato on the soul as å&ppovia, 394 

artefacts, in pre-philosophical world-picture, 207-8; in cosmological 
doctrines, 274-290; comparisons with, in accounts of natural 
phenomena, 313-15, 321-2, 325-35, 346-7, 349, 353-5, 360, 366-7, 
371-2, 374-6 

&pXxn, senses of, 231 and n. 2, 232 

ash, 363-4, 367 

Asia, and Europe, considered symmetrical, 342 

Atlas, myth of, 206 n., 308 

Atomists, inadequate first-hand evidence concerning, 9, 294; the atomic 
theory, 18, 23 n., 339-40, 361 and n.; doctrine of seed-mixture, 247— 
8, 251; doctrine of soul, 248-9; cosmological theory of ‘membrane’, 
249; doctrine of the whirl, 250 and n. 1; see also Democritus 


Azande, 177-9 


Bacon, F., 172-4 

baking, 208, 274, 278, 346 

Baldry, H. C., 310 

Bambrough, J. R., 390 n. 1 

barbarians, and Greeks, as example of wrong division in Plato, 149; con- 
temporary barbarian societies used by Greek historians in recon- 
structing the former customs of the Greeks, 341 n. 

bark: in Anaximander's account of evolution of the world, 309-12; in 
Anaximander's account of the origin of living creatures, 323 n. 1; in 
Empedocles’ account of wine, 335 n. 2 

being and not-being, in Parmenides’ Way of Truth, 104-6, 111, 144; in 
Melissus, 109-10; in sophistic dilemmas, 113-15; in Gorgias, 116- 
18; in arguments in Plato’s Euthydemus, 135-6; in Plato's Sophist, 
142-6 

bellows, 313-14, 314 n. 

bile: pathological theories referring to, in On Affections, 20; in On Diseases 
IV, 346, 350; as constituent of man in On the Nature of Man, 71 n. 1, 
74-5; in Aristotle, 411 n. 1; see also humours 

birds: divination from, 47 n. 2, 67-8, 181-2; as embodiments of gods, 
187 and n.; as main group of animals in Aristotle, 160 and n. 1 
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black, see white/black 

black bile, as constituent of man in On the Nature of Man, 71 n. 1, 74-53 
see also humours 

bladder, account of formation of stones in, in On Diseases1v, 346—7 ; used in 
test described in On the Nature of the Child, 351-357; On Ancient 
Medicine on, 355 

blood, pollution from, 218 n. 2; Empedocles’ account of its composition, 
243; in Empedocles’ account of respiration, 328-33; in Empedocles? 
account of milk, 335; in On the Nature of Man, as a constituent of 
man, 7I D. 1, 74—5; in On Sevens, 253; in On Diseases 1v, 346; tests 
with, in On Fleshes, 352 n., 358 n. 3, 428; in Aristotle's biology, 
58 n. 3, 59, 61 and n. 1, 64 and n. 2, 286 n. 5, 365, 367, 369 n. 2 

blood-vessels, Hippocratic accounts of, 10 n. 2, 350-1; in Diogenes of 
Apollonia, 10 n. 2; in Plato, 10 n. 2; Aristotle's account of, 53 n. 1, 
286, 366-7, 370 n. 2; in pathological theories, 22-3, 348 n. 2, 371 

boiling, 345—6, 350 n. 1, 368-9, 372 n. 2 

bone, Empedocles’ account of, 243, 274; in On Sevens, 253; Plato’s 
account of, 278, 283 n. 1; Aristotle's account of, 285 

Booth, N. B., 328-32 

Braunlich, A. F., 52 n. 2 

Brócker, W., 119 n. 2 

bronze, in Empedocles! account of sterility of mules, 334-5; in Aristotle’s 
theory of mixture, 376, 382 

Brunschvicg, L., 4 

Burnet, J., 28-30, 212 n. 4, 234 n. 1, 241 n. 3, 244 n. 1, 314, 325 n. 2, 332 

butter-making, 346 


calendar, development of, 186 n. 2 

Callippus, 268 n. 3 

carpentry, ideas derived from, 274 n. 3, 277, 288 

catarrhs, Aristotle on, 371, 373-4 

causes, social and political associations of Greek terms for, 230-1 

chance, as opposed to design, 226, 275 n. 2 

Cherniss, H., 154, 282 n. 1 

Chinese thought, 35, 39 and n. 3, 51, 84 

Chrysippus, 416 n. 

chthonic gods, 42, 46 and n., 48, 49 n. 4 

city-state, development of, 223-4 

clamp, hand compared to, in Aristotle, 367 

classification, primitive forms of, 28, 31—4; of animals, 61-2, 1 54—5, 159— 
61; of parts of animals, 365; of political eonstitutions, 65-6; of 
characters, 66 
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Cleanthes, 416 n. 

Cleidemus, 315 n. 2 

clepsydra, 328-33, 339 

climate, question of relevance to theories of opposites, 28-30 . 

collection, Plato’s theory of, 402, 410, 432-3 

colour, Aristotle’s account of, 376-7 

comets, Xenophanes on, 321 n. 1; Aristotle on, 365 

concoction, Aristotle's doctrine of, 26 n. 1, 59, 367, 369 n. 2 

condensation, see rare/dense 

contradiction, law of: Lévy-Bruhl on pre-logical mentality ignorant of, 3; 
Heraclitus’ alleged violation of, 99-102; in connection with Eleatic 
argumentation, 110-11; passages in Plato relevant to, 139-41; 
Aristotle’s formulation of, 163-4 

convention, and nature, in Atomists, 18; controversies involving, 124-5; 
in fifth-century Greek thought, 211; Plato on distinction between, 
225-6 

cooking, 76, 354 n. 1, 368-9 

Cornford, F. M., 3, 27-30, 142 n. 3, 152, 199 n, 205 n., 238 n. 1, 
244 n. 1, 255 n. 5, 277 n. 1, 279 nn. 1 and 3, 280 n. 1, 332, 360 n. 
BOL Wy, AG Tus Ji 

craftsman: Love as craftsman in Empedocles, 250 n. 2, 251, 274-5, 292, 
301; in Plato’s cosmology, 220, 226, 255, 276-85, 301; Aristotle’s 
conception of nature as a craftsman, 285-6 

the place of craftsmen in Homeric society, 208-9; in later Greek 

society, 292-4 

Cuillandre, J., 47 n. 2 

curdling, simile in Homer, 189 n. 1; in Empedocles, 335 n. 1; in On 
Diseases 1v, 346; in Aristotle's account of function of semen, 369—70 


Danube, 343-4 

day/night, in Hesiod's Theogony, 205; in Heraclitus, 96 n., 98, 100 

dead and death, attitude towards: in early Greck literature, 45, 57, 200— 
I, 204, 206-7; Heraclitus on, 18 n. 1, 98, 100-1; Plato on, 24; 
Aristotle on, 372-3 

deformities, account of, in On Generation, 348; Aristotle’s theory of, 25, 
54-5, 59 and n. 2, 290, 368 

Democritus, on the differentiation of the sexes, 17 n. 5; atomic theory, 
18, 23 n, 339-40, 361 and n.; on reason and sensation, 123 n. 2; 
notion of seed-mixture, 247-8; theory of soul, 248-9; doctrine of 
whirl, 250; doctrine of like to like, 270-1, 340; analogy and 
distinction between animate and inanimate things, 270-1, 299; 
biological theories, 337 n. I, 340n. 2; commends Anaxagoras’ 
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Democritus (cont.) 
dictum, óyis &61jÀcv T& paivóeva, 338-41; on winds, 340; see also 
Atomists 

design, element of, in cosmological theories, 276-7, 288-92, 416 and n. 

dialectic: Plato's method of, 1, 432-3; Plato's distinction between con- 
troversy and dialectic, 141; Aristotle’s distinction between dialectical 
and apodeictic reasoning, 410 

diaphragm, 53 n. 1, 286 n. 6 

Dicks, D. R., 233 n. 1, 308 n. 2 

Diels, H., 253 n. 1, 313, 314 n. 1, 329 

diet, analysed into opposites, 21-2, 58 

Sikn, senses of, 215, 216 n. 2; see also justice 

Diller, H., 306 n. 1 

Diogenes of Apollonia, 224 n.; doctrine of air, 18 n. 3, 219-21, 225, 250 
n. 2, 251, 292, 298; doctrine of soul, 250 n. 3; account of Nile, 337 n. 1 

Dioscuri, 319 n. 

diseases, Homeric description of origin of, 206—7 ; connected with Pandora, 
42; personified in Hesiod, 207 n. 2, 298; Alcmacon on, 20, 216 
n. 15; Hippocratic theories of, 20-3, 69-70, 345-7, 350-1; Plato on, 
24 n. I ; Aristotle on, 26 

dissection, use of, 73-4, 323, 327, 333, 352 n., 427 

divination, methods of, 47 n. 2, 181-2 

division, method of, in Plato, 148-52, 432-3; in Academy, 153-5, 158; 
criticised by Aristotle, 154-6, 158-61; recommended by Aristotle in 
defining, 156-8 

dreams, Aristotle on, 374-5; dreamlike, contrasted with waking, know- 
ledge, by Plato, 399-400 

dropsy, 350 n. 2 . 

dry and wet, 28-30, 43-6; in Anaximander’s account of the origin of 
living things, 323 n. 1, in Heraclitus, 44 n. 1, 98, ror n. r, 214; in 
Alcmaeon, 20, 216 n. 1; in Parmenides, 57; in Anaxagoras, 16, 57, 
244; in Diogenes of Apollonia, 18 n. 3 

in On the Nature of Man, 19-20, 44, 71 n. 1, 74; in On Fleshes, 19 n. 2, 
57 n. 3, 76; in On Regimen 1, 20, 57 n. 3, 58-9, 60 n. 1; in On Ancient 
Medicine, 20-1, 69—70, 82; in On Affections, 20-1; in Petron, 19 n. 2; 
in Philistion, 19 n. 2 
in Aristotle's physical theory, 25-6, 61-2, 64 and nn. 1—2, 76-8, 79 n., 

85; Aristotle's definition of, 6o 

Suvauis: senses of, 230; in Aetius’ description of Alemacon’s pathological 
theory, 20, 216 n. 1; in Parmenides, 217; in On Ancient Medicine, 70, 
355-6; in Philistion, 19 n. 2; in Aristotle, 230, 365 

Durkheim, E., 4-5, 28, 29 n. 1, 36-8 
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dynamics, development of, 270-2 


Earth 
antithesis between earth and sky in Greek religion, 41-2, 46, 48; in 
cosmogonical myths, 47 n. 1, 81, 85; in Hesiod's Theogony, 204—5, 
205 n.; in Empedocles' Purifications, 63 n.; in Plato, 49 
earth as constituent substance: in Xenophanes, 81; in Heraclitus, 237; 
in Parmenides, according to Aristotle, 63 n.; in Empedocles, 16, 217, 
243; question of the status of earth in Anaxagoras’ physical theory, 
16, 57, 245 and nn. 1-2; in On Fleshes, 19 n. 2; in Philistion, 19 n. 2; 
in Plato, 361; in Aristotle, 25, 61, 77, 371 
accounts of the earth’s position in space: Thales, 306-9; Anaximander, 
309-12; Anaximenes, 317-19; Empedocles, 334 
Aristotle's theory that the earth is subject to cycles of growth and decay, 
263, 362-4 
earthenware, 367 n. 
earthquakes, attributed to Poseidon, in Homer, 203 and n. 3; Thales’ 
account of, 308-9, 318; Aristotle on, 362 
east/west, 40, 89; in Greek divination, 47 and n. 2 
eclipses, Anaximander's account of, 314-15; Heraclitus’ account of, 321-2 
eddies, comparisons with, in Aristotle’s account of redundant embryonic 
growths, 370-1; in Aristotle's account of sensation, 374—5 
efficient, or moving, cause: idea of, emerges in Presocratic cosmology, 
250-1, 275; Aristotle’s doctrine of, 24, 291, 302 
egg, Alcmaeon and Aristotle on which part of the egg serves as nutriment, 
324, 404; investigation of the growth of a hen's egg, in On the Nature 
of the Child, 352 n.; in Aristotle, 379 n.; Aristotle on the growth of 
fishes’ eggs, 368; on the reason why eggs go rotten, 371 
Egyptian thought and mythology, 29 n. 3, 34 n. 4, 202 n. 2, 211, 272 n. 2, 
307 and n. 1, 322 and n. 2; length of Egyptian year, 186 n. 2; 
Egyptian astronomy, 269 n. 2 
embryology, 17, 50-1, 73-4, 310, 323-4, 346-8, 350-2, 368-70, 427 
Empedocles, assessment of the value of the senses, 337; idea of impossi- 
bility in, 423-4 
biology: on differentiation of the sexes, 17 and n. 4, 58; on water- 
animals, 18, 71; on constitution of bone, flesh and blood, 243; on 
formation of living creatures and their parts, 274-5, 275 n. 2; theory 
of the functioning of the eye, 325-7; theory of respiration, 328-33; 
on the sterility of mules, 334-5; on milk, 335; comparisons between 
the parts of different species of animals and plants, 335-6, 365 
cosmology and physics: doctrine of four roots, 16, 217, 243, 301; 
doctrine of Love and Strife, 16, 63 n., 82, 213-14, 214 n. 1, 275 n. 2; 
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Empedocles (cont.) 
Loveand Strife as equals, 217-19, 221, 225; their relationship 
governed by an ‘oath’, 218-19, 228; element of abstraction in 
Love recognised by Empedocles, 227-8, 243, 300; biological aspects 
of Love, 242-3, 301; Love as crafisman, 250 n. 2, 251, 274—5, 292, 
301 ; Love as both efficient and material cause, according to Aristotle, 
275, 291; on the earth, 334; on the sea, 334 

political views, 222~3 
Purifications: opposites in, 63 n.; rejects human form for Mind, 210-11; 

‘oath’ in the Purifications, 218 n. 2; doctrine of transmigrating soul, 
240 n. I 

enthymeme, Aristotle’s theory of, 405-7 

equality, motion of, in early Greek cosmologies, 212-13, 216-19; in early 
Greek pathological theories, 216 n. 1 

Etearchus, 342 

eternity and duration, Plato’s idea of, 281 n. 

etymologies, 71 

Eudoxus, 268 n. 3, 310 

Evans-Pritchard, E. E., 37 n. 2, 39 n. 1, 40-1, 42 n. 4, 67 n., 177-8, 
179 and n. 1, 272 n. 2 

evaporation, in connection with the theory of condensation and rarefac- 
tion, 82 n.; in Aristotle's account of sleep, 26 n. 2, 373; see also 
exhalation 

evidence, use of, 70-9, 425-30 

excluded middle, law of: in connection with Eleatic arguments, 106, 
IIO-11; Aristotle’s formulation of, 162-9; Aristotle’s use of, in 
reductio ad impossibile, 166 

exhalation, 84 n. 3, 363; see also evaporation 

experiment, 73-83, 351-2, 358-9, 380, 428 

eye, idea of fire in, 326 n. 1, 403 n. 2; Alcmaeon’s dissection of, 323; 
Empedocles? account of, 325—7, 356-7 


fables, referred to in analogical arguments, 388 n. 2, 406 

false statement, problem of, 114—15; clarified by Plato, 115, 144 

Farrington, B., 332 n. 2 

fat, On Fleshes on determining which parts of the body are composed of, 
76; used in test in On Generation, 350; Aristotle’s account of forma- 
tion of fat round kidneys, 367 

fate, conception of, in early Greek literature, 192-3, 198 and n.; in 
Parmenides’ Way of Truth, 216-17 

fermentation, Empedocles on, 335 n. 2; in Plato’s account of formation of 


flesh, 278 n. 2 
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fig-juice, Aristotle’s account of, 77; comparisons referring to, 189 n. 1, 
335 n. 1, 346-7, 369-70 
Finley, M. I., 195 nn. 1 and 3, 208 n. 
fire, connected with Hephaestus, 199-200 
as constituent substance, in Heraclitus, 100, 215, 236—7, 239, 273, 301; 
in Parmenides, 16, 57, 63 n.; in Empedocles, 16, 217, 243; in On 
Regimen 1, 19-20, 57 n. 3, 58-9, 60 n. 1, 252; in Plato, 361; in 
Aristotle, 25 
Plato on the Form of, 132-3 
referred to, in comparisons, in connection with physiological and 
psychological theories, in Aristotle, 372-3, 375 
fish, in Anaximander's theory of the origin of men, 323 n. 1; in Aristotle's 
classification of animals, 62, 160 and n. 1; do not respire, according 
to Aristotle, 373 
fish-trap, in Plato's account of respiration, 360 and n. 
flesh, Empedocles on, 243, 274; Anaxagoras on, 244, 246-7; On Diseases 
of Women, on difference between men's and women’s, 349; Plato on 
formation of, 278 n. 2; Plato, on the lack of, round the brain, 
283 n. 1 
Fraenkel, E., 189 
Fránkel, H., 187 
Frankfort, H., 201 n. 2 
front/back, 52-3, 55 n. 2, 64 
fruit, 59 n. 1, 335, 347-8 
Hundley, ID, Jo G= 


Galen, 17 nn. 3-4, 50 n. 2 
Geb, Egyptian myth of, 307 and n. 3 
Gifford, E. W., 34 
gifts, obligations created by giving and receiving, 196 and n. 2 
Gigon, O., nem 
gnomon, 427 
gods, 91, 92 n. 2; similes to describe, 187-8; Olympian gods as society, 
194, 196-200, 209, 210; connected with natural phenomena, in 
Homer, 194, 199-200, 203; human characteristics of, 195 and nn. 1 
and 4; relationship of other gods with Zeus, 197-9 
in Greek philosophy: Thales, 233-4, 254 n. 1, Xenophanes, 92 n. 2, 
219, 273 n. 3; Heraclitus, 96 n., 100, 215 n. 3, 273 n. 3; Diogenes of 
Apollonia, 250 n. 2, 251; Plato, 255 n. 2, 257 n., 276-9, 282-3 ; 
Aristotle, 259-61 
see also mortal/immortal 


Goldschmidt, V., 394 n. 2 
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Gomperz, H., 118 n. 1 
Gorgias: On What is Not or on Nature, 111, 115-19; seriousness of, 118-19; 
arguments of, compared with those of the Eleatics, 118-19, 125-6 
and 126 n. 1; not solely anti-Eleatic, 119 n. 2 
Helen, 116 and n., 118 
Palamedes, 116 and n.; use of rhetorical arguments based on opposites, 
120-1 
gourds, referred to in account of growth of embryo in On Generation, 
348 
Granet, M., 39 n. 3, 51 n. I 
gravity, phenomena of, included under theory of like to like, 270-1; 
in Aristotle’s theory of natural motion, 263-4 
gregarious animals, referred to in Democritus’ theory of like to like, 270— 
I, 340 
Grube, G. M. A., 257 n. 
Guthrie, W. K. C., 5 n. 3, 12 and n., 46 n., 98 n. 2, 231 n. 2, 233 n. 1, 
234nn. I and 3, 235 n. 3, 236 n. 2, 238 n. 2, 248 n. 1, 260 n. 4, 


273 n. 3, 314, 317 D. I, 319 n., 323 n. 1, 364 n., 4280 n. 3 


Hackforth, R., 280 n. 1, 281 n., 432 n. 1 
hair, 335, 365, 371-2 


head, 283 n. 1, 350-1, 355, 373-4 
health, Alcmaeon's theory of, 20, 216 n. 1; Hippocratic theories of, 20-1 


heart, as source of veins in various Greek writers, 10 n. 2; as a source of 
humours in On Diseases v, 350; Aristotle on, 26 n. 2, 53 and n. 3, 61, 
291—2; Aristotle's account of the beating of, 372 n. 2 

Heath, T. L., 52 n. 2, 268 nn. 2 and 3, 269 n. 3, 315 n. 1, 317 n. 1, 318, 
364 n. : 

heavenly bodies, Hesiod's account of the origin of, 204-5; Anaximander's 
theory of, 309-15; Anaximenes’ theory of, 317-19; Xenophanes on, 
321; Heraclitus on, 321-2; Parmenides on, 322; Anaxagoras on, 
267 n. 2; in On Regimen 1, 252; Plato’s theories on, 220-1, 225, 257, 
268 and n. 1; Aristotle's account of motion of, 259-62, 268-9; 
Aristotle's account of the light and heat of, 364 

Heidel, W. A., 19 n. 2, 310, 311 n. 3 

Heinimann, F., 122 n. 1 

Hephaestus, connected with fire, 199-200; as craftsman-god, 208, 272, 
277, 298 n. 2, 297, 414-15 

Heraclitus, analogy between different examples of opposition, 96-9, 214; 
alleged violation of law of contradiction, 99-102; on the evidence of 
the senses, 337 and n. 2 

cosmology and physics: hot, cold, dry and wet in, 44 n. 1, 98, 214; 
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Heraclitus (cont.) 
doctrine of Logos, 97 n. 3; notion of war and strife, 97, 100, 214-15, 
219, 221—2, 297; doctrine of fire, 100, 215, 236—7, 239, 273, 301; 
notion of justice, 214-15; corrects Anaximander, 214, 299; world- 
order described as ‘ever-living’, 236-7, 301; denies that world- 
order is created, 273 n. 3; astronomical theories, 321-2 
political views of, 222; on relationship between human and divine 
laws, 221, 227 
psychological theories, 17-18, 18 n. 1, 98, 236-7; life and death as 
reciprocal processes, 98, 100-1 
theology: conception of god, 96 n., 100, 215 n. 3, 273 n. 2 
Herodotus, 182 and n. 2, 185 n. 2, 186 n. 2, 341 and n., 342-5, 387-8, 
417, 421-9 
Herter, H., 284 n. 
Hertz, R., 37-43, 47 n. 2, 48, 49 n. 2 
Hesiod, myth of Pandora, 42, 208, 272, 293 n. 2, 298; description of 
seasons, 44; interest in technology, 185 n. 2; on Zeus, 196 n. 3, 198— 
200, 213, 225, 297-8; use of personification, 201; conception of 
lightning and thunder, 202, 206; account of origins of things in 
terms of biological generation in the Theogony, 203-5, 232; meaning 
of chaos in, 205 n.; myth of Atlas, 206 n., 308; on diseases, 207 n. 2, 
298; distinction between nature and society in, 227 n.; Eros in, 
242 n. 1; fable of hawk and nightingale, 388 n. 2 
Hesse, M. B., 175 n. 2 
hide, comparison with, in On the .Nature of the Child, 350 
Hipparchus, 269 n. 3 
Hippocratic Corpus, problem of dating, in general, 9-10; On Sevens, 
253 n. 1 
On Affections, pathological theory, 20; opposites in analysis of diet, 21 
On Airs Waters Places, opposites in analysis of seasonal factors, 22 n. 2 
On Ancient Medicine, attacks hot, cold, dry, wet, 20, 69-70, 82, 354; 
physiological theory, 20, 70; pathological theory, 20-1, 70; on use of 
Uiro9éceis in medicine, 69, 79, 82, 438-40; attitude towards téyvan, 
293; criteria which a scientific theory should fulfil, 69, 79, 304; uses 
and recommends analogies, 354-6, 417 
On the Art, attitude towards téxvot, 293; on making nature yield 
evidence concerning the affections of the body, 353 n. 1 
On Breaths, pathological theory, 21; on air, 216 n. 1, 353; on fevers, 
345-6 
On Diseases 1, pathological theory, 20; on the temperature of the 
humours, 71 and n. 1 
On Diseases 1v, theory of critical days, 22; pathological theories, 346-7, 
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Hippocratic Corpus (cont.) 


350 and n. 2; theory of nutrition, 347; on the movement of the 
humours between the different sources of the body, 350-1 

On the Diseases in Women 1, on the difference in temperature between the 
sexes, 58; on the difference between men’s flesh, and women’s, 349 

On the Eight Month Child, embryological theory, 347 

Epidemics, theory of critical days, 22; puts forward no general patho- 
logical theory, 438 

On Fleshes, heart as the source of the veins, 10 n. 2; element theory, 
19 n. 2, 76; on connection between humidity and vital heat, 57 n. 3; 
on nutrition of the embryo, 324 n.; carries out tests with blood in 
connection with theory of formation of parts of the body, 352 n., 
358 n. 9, 428 

On Generation, on differentiation of the sexes, 17 n. 5, 350; embryo- 
logical theories, 348 

On the Heari, heart as the source of the veins, 10 n. 2; use of dissection 
and vivisection, 352 n. 

On Humours, on the function of the stomach, 367 n. 

On the .Nature of the Child, on the development of the embryo, 346, 348 
and n. 2; on respiration in the womb, 348 n. 2, 358; on the secretion 
of milk, 350; on growth, 351; investigation of the growth of a hen's 
egg, 352 n. 

On the .Nature of Man, cosmological theory based on opposites, 19, 
252 n. 1; pathological theory, 20-1; analysis of seasons, 44; analysis 
of four humours, 71 n. 1, 74; uses tests with drugs to support theory of 
four humours, 74—5, 79, 347; microcosm and macrocosm analogy in, 
252 n. I 

On the Places in Man, pathological theory, 20—1 

Prognostic, right and left in, 23 

On Regimen 1-11, cosmological theory, 19-20; analysis of diet, 21; 
theory of generation, 57 n. 3; on differences between the two sexes, 
58-9; on differences between the four ages of man, 60 n. 1; microcosm 
and macrocosm analogy in, 252 ; analogies between nature and art in, 
353-4 

On the Sacred Disease, theory of North and South winds, 22, 348 n. 2; 
right and left in, 22-9 

On Sevens, microcosm and macrocosm analogy in, 253 and n. 2 

On the Seventh Month Child, embryological theory, 347 

On Superfetation, theory of differentiation of the sexes, 50 

homeopathic magical practices, non-Greck, 178-9; Greek, 180-1 

Homer, religious polarity in, 42-8, 62; scepticism about religious beliefs 

expressed in, 67-8; polar expressions used by, 90-4; terms for oppo- 
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Homer (cont.) 
sites, 126 n. 2; as evidence for magical practices, 181 ; as evidence for 
methods of divination, 181—2; use of similes, 183-92; conception of 
fate, 192-3, 198 and n.; conception of gods, 193-209, 213, 225, 297- 
8; conception of sleep, 202; of lightning and thunder, 202; personifi- 
cation in, 202-3; conception of diseases, 206—7; interest in contem- 
porary technology, 208; use of arguments from analogy, 384-8; 
notion of probability in, 424; appeals to evidence in, 425-6; refers to 
certain limitations to human knowledge, 425-6; criticised by Hero- 
dotus and Thucydides, 427 and n. 2 
Homeric scholars, Aristotle on, 404 
Homeric society, 194-8, 208-9, 223, 292 
homology, principle of, 335-6, 365 
Hopkins, A. J., 84 nn. 1 and 3 
Hort, A., 311 n. 2 
hot and cold, relevance of climate to theories based on, 28-30; origins of 
theories based on, in Greek philosophy, 43-6; disagreements about, 
60-1; applicability of theory based on, to physical objects, 80-1 
in Anaximander, 16, 44 n. 1, 57 n. 3, 235, 309; Anaximenes on, 68; in 
Heraclitus, 44 n. 1, 98, 101 n. 1, 214; in Alemaeon, 20, 216 n. 1; in 
Parmenides, 57, 58; in Empedocles, 17, 58, 71; in Anaxagoras, 16, 
57, 244; in Diogenes of Apollonia, 18 n. 3 
in Hippocratic pathological theories, 20-2; criticised in On Ancient 
Medicine, 20-1, 69-70, 82, 354; in On Fleshes, 19 n. 2, 57 n. 3, 76, 
352 n.; in On the Nature of Man, 19, 20, 44, 71 n. 1, 74; in On Regimen 
I, 20, 57 n. 3, 58-9, 6o n. 1; in Philolaus, 19 n. 2, 71, 238 n. 2; in 
Petron, 19 n. 2; in Philistion, 19 n. 2 
in Aristotle's general physical theory, 25, 64, 76-8, 79 n., 85, 289; in 
Aristotle’s biology, 25-6, 53 n. 3, 59, 60-1, 368-9, 371-43 Aristotle 
defines, 60; in Aristotle’s classification of animals, 61-2 
Hume, D., 172-3 
humours, in theories of diseases, 20, 346-7, 350; debate on which are hot 
and which cold, 71; as constituent substances in the body, 74—5, 
252 n. 1, 347, 350-1; Democritus derives from differences in the 
shapes of atoms, 339-40 
Uimrd8ec1s, On Ancient Medicine attacks theories based on ýmoðéosis in 
medicine, 69-70, 79, 82, 438-40 


impossibility, development of idea of logical, 423-4 

inanimate objects, various attitudes towards, in early Greek literature, 
200-2; distinction between animate and inanimate objects in Greek 
philosophy, 240, 250 and n. 3, 258, 263 and n. 3, 270-1, 299, 415 
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induction, and analogy, 172-5; and paradigm, in Aristotle, 406-8; 
Aristotle on complete or perfect induction, 408, 410-11 
intermediates, between opposites, 87, 93, 95-6, 130, 147-8, 162-3 


Jacobsen, T., 194 and n. 

Java, 34 

Jevons, W. S., 172 

Joachim, H. H., 153 n. 3 

Jones, W. H. S., 22 n. 1, 23 

justice, notion of, in early Greek cosmologies, 212—19, 224-6; see also SiKkn 


Kahn, C. H., 236 n. 2 

Kemmer, E., go n. 

Kerferd, G. B., 114 n. 2, 117 n., 118 n. 1 

kettle, comparisons referring to, in On Breaths, 345-6 

Keynes, J. M., 173-5, 179 and n. 2, 357 n. 

Khnum, creator-god in Egyptian mythology, 272 n. 2 

kidneys, Aristotle on position of, 53 and n. 1 

kinship, obligations created by, 196 and n. 2, 197 

Kirk, G. S., 11, 96 n., 97 nn. 1-2, 98 n. 2, 99 n. 2, 100 n., 201 n. 1, 
205n., 212, 214, 231 n. 2, 233 n. 1, 234 and n. 2, 235 nn. 3-4, 
236 n. 2, 237, 310 n. I, 313 n., 314, 317 n. 1, 318, 323 n. 1 

knowledge, opposed to supposition, in Gorgias, 120-1; based on reason 
or sensation, 122—3; opposed to true opinion, in Plato, 132-3; idea of 
limitations of human knowledge, in Greek philosophy, 337-8; dis- 
tinguished from mere opinion, in Greek philosophy, 425 

KÓócypos, senses of, 215 and n. 2, 221, 226 

Kranz, W., 253 n. 1, 306 n. 1 

Kroef, J. M. van der, 32-4, 41 


land-animals, division of animals into land and water-animals, 154 and 
n. 2, 1550. I 

language, theories of, 124-5 

lantern, in Empedocles’ account of the eye, 325-7, 356-7 

Laplace, 175 n. 2 

law, idea of rule of, in early Greek cosmology, 212-13, 214-15, 221-2,224; 
codification of laws, 223-4; use of evidence in, 429 

leaves, 317—18, 348 n. 2, 371-2 

Le Blond, J. M., 272 n. 1, 287 n. 3 

legends, referred to in arguments from analogy, 385-7 

Lémery, 361 n. 

Leophanes, 50 n. 2, 73 
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Lesky, E., 50 n. 2 

letters, illustration of learning, in Plato, 396-7, 398-9 

Leucippus, 248-50; see also Atomists 

Lévi-Strauss, C., 5 n. 2, 31 and nn. 1-2 

Lévy-Bruhl, L., 3-6 

Lienhardt, G., 5 n. 2, 177 

life, associated with heat and humidity, 44-6, 57 n. 3, 61-2; /death anti- 
thesis in Heraclitus, 98, 100-1; in Plato, 24; Aristotle on the transi- 
tion between living and lifeless things, 258 

light, symbolic associations of, in Greek literature, 42-3; light and night 
or darkness in Greek philosophy: in Pythagoreans, 16, 49, 95; in 
Parmenides’ Way of Seeming, 16, 57, 63, 81, 216-17, 242; in Anaxa- 
goras, 16, 57; Aristotle's account of light, 377 n. 

lightning, personified, in Hesiod, 202, 208; as shafts of Zeus, 202, 
206; Anaximenes’ account of, 315-17; Xenophanes on, 321 n. 1 

like to like, in Empedocles and Anaxagoras, 270; in Democritus, 270-1, 
340; in On Diseases 1v, 347; in On the Nature of Man, 347; in On the 
Nature of the Child, 351 

limit and unlimited, 16, 48, 64 n. 2, 95-6, 107-8, 238 

Littré, E max 2 

liver, 350, 352 n. 

longevity, Aristotle on, 62, 411 n. I 

Louis, P., 273 n. 1 

love, or eros, in Hesiod's Theogony, 204—5, 242 n. 1; in Parmenides Way 
of Seeming, 249 and n. 1; in Empedocles, 16, 63 n., 82, 217—19, 221, 
227-8, 242-3, 251, 297, 300; the sphere under the rule of, in 
Empedocles, 211 n. 1; as craftsman, in Empedocles, 250 n. 2, 251, 
274-5; responsible for good things, in Empedocles, according to 
Aristotle, 275 n. 2; in Aristotle's account of the mode of operation of 
the Unmoved Mover, 261 

Lycophron, 112 


magic, homeopathic magical practices, 177-81; and science, 179 

magnet, Thales on, 233, 234 n. I, 239 

maieutic art, in Plato, 400 n. 1 

malaria, 22 n. 1 

male/female, absent from some primitive dualist classifications of reality, 
32, 36; antithesis between, in primitive thought, 38-40; in early 
Greek literature, 42 

in Pythagorean table of opposites, 16, 48-9; theories of differences 

between, 17, 50, 58-9, 73-4, 349; as example of correct division of 
human beings, in Plato, 149 
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man, considered as norm of living creature, 54-5, 296-7; exemplifies dis- 
tinction between right and left, 55; Protagoras’ doctrine of man as 
the measure, 123 n. 1, 394-5; definition of, reached by method of 
division, 154-9; Anaximander on origin of, 323 n. I 

many, see one/many 

Maori beliefs, 42 n. 4, 47 n. 2 

market, comparison with, in Democritus’ account of winds, 340 

marrow, 253, 278, 369 n. 1 

matter or material cause, 264, 275, 279, 205-9, 291, 369 

measurement of length, system of, 185 and n. 2, 186 

Mechanics, On, analyses circular motion into two rectilinear motions, 
269 n. I 

Meleager, story of, 386 

Melissus, analyses apparent change partly in terms of opposites, 19; 
arguments against plurality, 109-10, 431-2; on the evidence of the 
senses, 122-3; idea of necessity in, 422—3; idea of impossibility in, 
423 

membrane, 249, 325-7, 346, 347 

memory, Aristotle’s account of, 374-5 

Menon, a source of the account of Greek medical theories in Anonymus 
Londinensis, 19 n. 2 

menses, 58, 59 and n. 2, 71, 349, 369 and n. 2, 370 

Meru, 33, 41 

Mesopotamia, religious beliefs, 194; attitude towards nature and society, 
2II 

metallurgy, ideas derived from, 208, 274, 278, 334—5, 347, 354 n. 1, 376, 
381, 382 

metaphor, distinguished from literal use of term, 192-3; in Plato's 
cosmology, 225-7, 284; Aristotle on the use of, 404-5 

meteorites, 339 

perecopoAoyía, scope defined by Aristotle, 13 n. 

microcosm and macrocosm analogies, 235-6, 252-3, 267, 295-6 

milk, referred to in Alemaeon's account of eggs, 324; Empedocles’ 
account of, 335; account of secretion of, in On the Nature of the Child, 
350; Aristotle’s account of, 369 n. 2; see also curdling 

Milky Way, 314 

Mill, J. S., 173-4 

Mimnermus, 322 n. 1 

mind, in Xenophanes, 219, 273 n. 3; in Empedocles, 210; in Anaxagoras 
219-21, 225, 244, 246, 250—1, 298 

mist, see ao 

Miwok, 34, 95 
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mixture, different illustrations of, in Empedocles, 335 n. 1; Aristotle on 
different modes of, 376—7, 382 

modelling, ideas derived from, 277 and n. 3, 285-6, 366-7 

uoipa, in Homer and Hesiod, 198 and n.; in Parmenides, 216; in Anaxa- 
goras’ physical theory, 244—7, 338 

monstrosities, see deformities 

moon, antithesis between sun and, 32, 40, 84, 88-9; Heraclitus on, 322; 
Anaxagoras on, 339 

mortal/immortal, antithesis between, 42, 48; as polar expression, 91-2; in 
Heraclitus, 101 n. 1; in Plato, 23; as example of the use of division, 
154, 156 

moving cause, see efficient cause 

myths, referred to in analogical arguments, 385-7; Plato’s use of, 226, 
400 n. 2 


nature, and convention, 124—5, 211, 225-6; and society, distinguished, 
211, 227 and n., 299, 415; Aristotle on nature, 264, 275 n. 2, 285-90, 
292-3, 298, 366; Aristotle on natural motion, 259-60, 263-5, 268-9, 
271 and n. 2 

necessity, in Heraclitus, 214; in Parmenides’ Way of Truth, 216-17; in 
Plato, 256, 283 n. 1; conditional, in Aristotle, 288; development of 
idea of logical necessity, 422-3 

Needham, J., 35 

Needham, R., 33, 38 n. I, 39 n. 4, 41 

Neugebauer, O., 269 n. 3 

Newton, 269 and n. I 

night, symbolic associations in early Greek literature, 42-3; in Hesiod's 
Theogony, 43, 204-5; in Pythagoreans, 16, 49, 95; in Parmenides’ 
cosmology, 16, 57, 63, 81, 216-17, 242 

Nile, Diogenes’ account of summer flooding of, 337 n. 1; Herodotus on 
course of, 342-5; Herodotus on summer flooding of, 344 n. 1, 429 

Nimuendaju, C., 32, 89 

North/South winds, 66; pathological theories referring to, 22 and n. 2, 
348 n. 2, 358 n. 3; in Aristotle's theory of winds, 362 

lues BF We By AO, 4B dn. A, BB i 2 

Nun, Egyptian myth of, 307 and n. 3 

nutrition, growth and, Alcmaeon on, 324; On Diseases 1v on, 347, 350-13 
On the Nature of the Child on, 351; Aristotle on, 25-6, 26 n. 1, 367 n., 
368 


oar, in Anaximenes’ account of lightning, 315-16 
oath, in Empedocles, 218-19, 228-9, 300 
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odd/even, in Pythagoreans, 16, 49, 95-6; in Plato, 49 n. 4; as example of 
correct division, 149, 158; in pathological theory of critical days, 22 

Ogle, W., 53 n. I, 153 n. 2 

oil, Aristotle on, 77; test with hide soaked in, in On the Nature of the Child, 
350; evaporated with water in test in On Diseases 1v, 350 

Olympian gods, 42, 46 and n., 48, 49 n. 4, 193-5, 199-200, 204; see also 
gods 

omens, see divination 

Spotos, use of Greek term, 109, 110 n., 129-31, 433 n. 2, 434 n. 2 

one/many, in Pythagoreans, 16; in the arguments of Zeno, 107-8; in 
Melissus, 109; dilemmas involving, 112-13; in Gorgias, 117-19, 
120; Plato on, 112 and n. 2, 144, 433; in Aristotle, 64 n. 2, 230 

Onians, R. B., 188 n. 1, 192, 198 n., 207 n. 3 

opposites, Greek terms for, 126 n. 2; Aristotle's terms for, 164 n. 3 

óyis &81TjAcv Ta paivópeva, 338-41, 343, 353 

order, notion of, in early Greek cosmologies, 212-13, 215, 224-6, 229-30, 
256, 277, 283, 289 and n. 2, 297-9, 415-16 

organism, living, as model for cosmos, 234-6, 238, 249, 252-3, 254—7, 295, 
416; compared with state, 295 and n. 


painter, mixing of four roots compared to work of, in Empedocles, 335 
n. 1; Nature compared to, in Aristotle, 285 
Pandora, myth of, 42, 208, 272, 293 n. 2, 298 
paradigm, in Plato, 397-403; in Aristotle, 405-8, 411, 418-19 
paradox, in Heraclitus, 101-2; in Gorgias, 118-19; arising from argu- 
ments concerning nature and convention, 125 n. 2 
Parmenides 
theory of differentiation of sexes, 17, 50 and n. 1; on difference in 
temperature between the sexes, 58 
Way of Seeming : cosmology based on light and night, 16, 19, 36, 81, 217; 
other opposites in, 57 and n. 2, 63 n.; as third way, 104; idea of 
justice in, 217; idea of Eros in, 242 and n. 1, 297; account of 
heavenly bodies, 322 
Way of Truth: it is and it is not as mutually exclusive and exhaustive 
alternatives in, 103-6, 111, 431-2; rejects change, 105-6, 241-2; 
opposes reason to senses, 122, 338; Fr. 7 criticised by Plato, 143; 
idea of justice in, 216-17; idea of necessity in, 216-17, 422; idea of 
fate in, 216-17, 422; idea of impossibility in, 423 
pathology, see diseases 
Peck, A. L., 142 n. 1, 245 n. 1, 370 n. 1 
personification, in early Greek thought, 200-4 
Petron of Aegina, 19 n. 2 
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Pherecydes of Syros, 233 
Philistion, 19 n. 2 
Philolaus, 19 n. 2, 71, 238 n. 2 
phlegm, dispute about temperature of, 71; as constituent of body in 
On the Nature of Man, 74-5; as a source of diseases, 20, 347; in 
Aristotle, 371; see also humours 
Pindar, 184-5, 387-8, 421 
miAÍov, comparison with, in Anaximenes, 318 and n. 2, 319 and n. 
pilot, idea of, in Presocratic cosmology, 272-3; in Plato's cosmology, 276, 
283-4 
planets, Anaximenes' theory of, 317 n. 1, 318; Plato on, 268; Aristotle on, 
262, 268 
plants, comparisons between animals and, in Alcmaeon, 323; in Em- 
pedocles, 335; in Hippocratic Corpus, 347-8; in Aristotle, 59, 371-23 
Aristotle's idea of plants as upside down, 52, 55 n. 2; Aristotle com- 
pares earth with, 262 
Plato 
biology: on heart and blood-vessels, 10 n. 2, 278, 286; classification of 
animals, 155 and n. 1; on formation of bone and flesh, 278 and n. 2; 
on lack of flesh on head, 283 n. 1; account of respiration, 360 
cosmology and physics: coming-to-be analysed in terms of opposites in 
the Phaedo, 24; political images in, 220-1, 225; cosmological myth in 
the Politicus, 220n., 255 n. 2, 276, 283; world as a living creature, 
254-7; on the movement of the planets, 268; technological images in, 
275-9; sense in which the world ‘came to be’, 279-81 ; on coming-to- 
be of time, 281 n.; interconnection between various accounts of 
causes, 282-5; relation between reason and necessity, 283 and n. 1; 
theory of primary bodies composed of triangles, 360-1 
ethics and politics: political views, 222 ; on relation between society and 
nature, 225-6; attitude towards craftsmen, 292-4; analogical argu- 
ments used to support ethical theses, 390-2, 400 n. 3; analogy 
between city and individual, in the Republic, 396—7, 401, 402 n. 2 
Forms, theory of: relation between Forms and particulars, 23, 131-2, 
402 n. 1; contrast between reason and true opinion in Timaeus, 132— 
3; Form of Justice in Republic, 397; on Form of the good, 401; 
demand for perfect and stable knowledge, 401 n. 1 
logic: on the problem of the one and the many, 112-13, 144; clarifies 
nature of contradiction, 113, 138-45; use of opposites in argument, 
127-38; recognises intermediates between contraries, 130; recognises 
how to avoid certain sophistic dilemmas, 137-8, 140-1; on same and 
different, 140; on problem of false statement, 144; on different uses 
of verb ‘to be’, 145-6; draws distinction between contrary and 
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Plato (cont.) 
contradictory, 146-8; use of method of division, 149-52, 432-3; 
gives examples of correct divisions, 149, 157-8; distinguishes myths 
and images from demonstrations, 226, 300, 394—5, 400; use of argu- 
ments from analogy, 389-403; account of the use of paradigms, 397— 
400; points out the need to verify conclusions of certain analogies, 
397, 400-1; use of myths, 400 n. 2; theory of collection, 402, 410, 
432; idea of logical necessity, 423; distinguishes substance and 
attribute, 430; indicates that universal affirmative statements are not 
convertible, 430—1 ; on mistaking resemblance for identity, 433 n. 2 

on his predecessors: on Parmenides! doctrine of what is not, 143; 
criticises empirical methods used in acoustics, 428 
psychology: doctrine of soul, 254, 283-4, 391—2, 394, 397, 401; on the 

world-soul, 254—7; on bad souls, 256-7; on how the soul of the sun 
moves its body, 257 

Platt, A., 59 n. 1, 366 n. 

TveUpa, 77, 235-6, 348 n. 2, 351, 352 n., 358, 362 

polar expressions, 90-4 

pores, in Empedocles! theory of respiration, 328-9; in On Breaths, 346; 
Aristotle's criticism of theory of, 167-8 

Poseidon, relationship with Zeus, 198-9; connected with sea, 199-200; 
connected with earthquakes, 203 and n. 3, 308-9 

pottery, manufacture of, 77 n. 1; ideas derived from, 208, 272 n. 2, 278, 
285, 354 n. I 

Praxagoras, Ion. 2 

precession of the equinoxes, discovery of, 269 n. 3 

* pre-logical* mentality, Lévy-Bruhl’s conception of, 3-6 

TPHOTHP, 313 n., 314 n. : 

primitive thought, 32-41, 67, 88-90, 176-80, 208-9, 272 n. 2 

probability, conception of, 424-5; distinguished from proof by Plato, 
394-5 

projectiles, 269, 272 n. 1, 364, 374-5 

proportion, in Aristotle’s theory of generation, 368-9; in his theory of 
colours and music, 377 

proportional analogy, 175; in Aristotle, 409 and n. 2 

proposition, distinguished from sentence by Aristotle, 161 n. 2 

Protagoras, problem of false statement connected with, 114; on sense- 
perception, 123; doctrine of man the measure, 123 n. 1, 394-5 

providence, 248 n. 2, 416 n. 

psychology: concrete images for psychological phenomena in early 
Greek literature, 188-9; comparisons in Aristotle's psychological 
theories, 374-7, 379-80 
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Purum, 33 n. 

putrefaction, 335 n. 2, 371 

Pythagoreans, poverty of information about, 9, 294; theory of opposites, 
16, 36, 48-9, 56, 63-4, 94-6; &koUcpera, 49 n. 3; identification of 
things with numbers, 95 and n. 2; unit as even-odd, 95 n. 1; notions 
of seed and inhalation in Pythagorean cosmology, 237-8; doctrine of 
transmigration of souls, 240, 254 


rain, 47 n. 1, 82 n. 1, 371, 373-4 

rainbow, Xenophanes on, 321; Anaxagoras on, 339 n. 3 

Ranulf, S., 103 n. 1 

rare/dense, 17, 82 and n. 1;in Anaximenes, 17 n. 1; in Parmenides, 57; in 
Anaxagoras, 57; in Aristotle, 64 and n. 2 

Raven, J. E., 11, ro8 n. 1, 181 n. 2, 218 n. 3, 238 nn. 1-2, 244 n. 1, 
245 n. 2, 246 n. 1 

Read, J., 84 

reason, and sensation, controversies concerning, 122-4; and true 
opinion, in Plato, 132-3; cosmic, in Plato, 220-1, 255-6, 202-4, 297- 
8, 300, 401 

recollection, Plato's theory of, 402 n. t, 432 

reductio ad impossibile arguments, in Aristotle, 165-6 

Regenbogen, O., 306 n. 1 

Reinhardt, K., 235 n. 3 

religious polarity, Hertz’s conception of, 37-41 

rennet, 369-70 

repletion and depletion, pathological theories based on ideas of, 20-1, 
24 n. I, 70, 345 n. 2 

residues, Aristotle's theory of, 59, 363-4, 367, 369 n. 2, 371, 373-4 

respiration, accounts of, in Empedocles, 328-33; in Plato, 360; in 
Aristotle, 26 and n. 2, 373 and n., 382; of embryo, in On the Nature of 
the Child, 348 n. 2 

rest, and movement or change, antithesis between, in Pythagoreans, 16, 
96; in Empedocles’ Purifications, 63 n.; in Plato’s Sophist, 142-5 

IRE, Akon al 

Reymond, A., 4 

right and left, in primitive thought, 33, 37-41, 47 n. 2; in Chinese 
thought, 35, 39 n. 3, 51; symbolic associations for ancient Greeks, 
42, 47 and n. 2 

in Pythagoreans, 16, 48-9, 49 n. 3, 56, 95; in Parmenides, 17, 50, 56; 

in Anaxagoras, 17, 50, 56; in Hippocratic treatises, 22-3, 50 and 
n. 1; in Leophanes, 50 n. 2, 73; in Plato, 49, 55 n. 3; in Aristotle, 26, 
51-5, 61, 64 and n. 1, 73-4, 261; in Galen, 50 n. 2 
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rivers, addressed in prayers in Homer, 2093; Aristotle’s account of origin 
of, 362; referred to in Aristotle's account of redundant embryonic 
growths, 370-1; in his account of sensation, 374-5 

Rivier, A., 190 n. 2 

Robinson, R., 138 n., 389, 396 n. 2, 397 and n. 2 

Roscher, W., 253 nn. 1-2 

Ross, W. D., 161 n. 1, 258 n. 4, 259, 325 n. 2, 326 n. 3 

Runciman, W. G., 146 n., 433 n. 1 


sacred/profane, Durkheim's conception of the distinction between, 38-41 

salt, 77, 84, 278 n. 2; accounts of saltness of sea, 334, 363-4 

same/different, remarks on in Plato’s Republic, 140-1; in Plato's Sophist, 
142-5; in Plato's cosmology, 268 n. 1 

Sandbach, F. H., 11, 293 n. 3 

scepticism, expressed in primitive societies, 67 and n. 1; in Homer, 67-8 

Schuhl, P. M., 4 and n. 4, 5n. 3 

sea, connected with Poseidon, 199-200; in Heraclitus’ cosmology, 
237; Empedocles account of, 334, 403; Aristotle's account of, 
363-4 

seasons, description of, in Homer and Hesiod, 44; schematic analysis of, 
in On the Nature of Man, 44; theory that humours predominate in 
turn in the body according to the seasons, 74-5, 252 n. 1; relevance 
to Anaximander's theory of interaction of opposites, 212 n. 4 

secundum quid, fallacies of, 134 n., 168 

sediment, formation of, 346—7, 351, 367, 371 

seeds, in Pythagorean cosmology, 238; in Anaxagoras, 243-7, 251; in 
Atomists, 247-8; used by Democritus to illustrate theory of like to 
like, 270-1; in Hippocratic theories of sex differentiation, 17 n. 5, 
50, 73, 350; in Hippocratic theories of the development of embryo, 
346, 348 n. 2; referred to in theory of action of drugs in On the 
Nature of Man, 347; used to illustrate mode of mixture in Aristotle, 
376 

semen, Aristotle's account of, 59 n. 2, 77 n. 2, 366, 368, 369-70; see also 
seeds 

Senn, G., 351-2, 428 n. 3 

sensation, contrasted with reason, 122-4; Heraclitus and Empedocles on, 
337 and n. 2, 338; Aristotle's account of, 374-5; analogies between 
the senses in Aristotle, 377 n. 

sex, theories of origin of sex differentiation, 17, 50-1, 73-4; theories of the 
differences between the sexes, 58-9, 349; role of sex in Hesiod’s 
Theogony, 204-5, 242n. 1, 297; model for coming-together in 
Parmenides, 242, 297; in Empedocles, 242-3, 297 
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Sextus Empiricus, as source for Xeniades, 113; for Gorgias On What is 
Not, 115, I17, 126 ne I 

ship-building, compared with nature, by Aristotle, 290 

shooting-stars, Aristotle on, 364 

sieve, comparison with, to illustrate like to like, 270-1, 340 

simile, Homeric, 183-92; to convey ideas of distance, 185-6; to convey 
ideas of time, 186-7; to describe psychological states, 188-9; in the 
speeches, in Homer, 189-90; irrelevance in, 190-1; detailed cor- 
respondences in, I91—2 

Skemp, J. B., 150, 152, 281 n. 

skin, accounts of formation of, in On Fleshes, 352 n., 358 n. 3; in Aristotle, 
367-8, 377-8 

sky, and earth, antithesis between, 41—2, 47 and n. 1, 48; in cosmogonical 
myths, 47 n. 1, 81, 85; addressed in prayers, in Homer, 203; roles 
in Hesiod's Theogony, 204-5, 205 n.; as ‘brazen’ or ‘iron’, 206; 
myth of Atlas holding up, 206 n., 308; Anaximenes' conception of, 
$7 Wi ln Sd M, A 

sleep, conception of, in Homer and Hesiod, 202, 204; Heraclitus on, 
18 n. 1, 98, 100; in Empedocles! Purifications, 63 n.; Plato on, 24; 
Aristotle on, 26 and n. 2, 373-4 

Snell, B., 4 and n. 5, 172, 184 and n. 3 

social organisation, question of relevance to theories of opposites, 27-31, 
36 

society and nature, 211, 225-6, 227 and n., 229, 299 

Solmsen, F., 407 n. 1 

Solon, 223 and n., 227 n., 292 

soul, theories of, in Thales, 233-4, 239-40; Anaximenes, 235-6, 241, 
254 n. 2; Pythagoreans, 240, 254; Heraclitus, 236-7; Anaxagoras, 
250 n. 3; Diogenes of Apollonia, 250 n. 3; Atomists, 249, 250 n. 3; 
Plato, 132, 254-7, 266, 283-5, 394, 397, 401; Aristotle, 258-63, 
266, 289 

south, see north/south 

spasms, in Aristotle's account of earthquakes, 362, 378 

Speusippus, 153 and n. I 

spleen, 64 n. 1, 350-1 

sponge, in Alcmaeon's theory of the nutrition of the embryo, 324 

spontaneous generation, in Anaximander, 57 n. 3, 323 n. 1; in Aristotle, 
25, 368-9 

Sprague R. K., 134 n. 

square of opposition, deriving from Aristotle, 86, 164 

stars, in Hesiod's Theogony, 204 and 205 n., Anaximander's account of, 
309-15; Anaximenes’ account of, 317-19; Xenophanes on, 321; 
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stars (cont.) 
divinity of, rejected by Anaxagoras, 267 n. 2; accepted by Plato and 
Aristotle, 259-60, 267 and n. 2; Aristotle's account of their move- 
ments, 259-62, 268-9 

state, as model for cosmos, 210-32; living creature compared with, 295 
and n. 

Stebbing, L. S., 175 and n. 2 

Stenzel, J., 150 

Stesichorus, 322 n. I 

Stocks, J. L., 248 n. 1, 364 n. 

stomach, 252, 286 n. 6, 350-1, 367 n., 370 n. 2 

stones, formation of, Anaxagoras on, 245 n. 1, 247; in bladder, account of 
in On Diseases 1v, 346—7, 357 

substance, distinguished from attribute by Plato, 430 

Sullivan, J. P., 128 n. 2 

sun, and moon, 32, 40, 84, 89; addressed in prayers, in Homer, 203; 
Xenophanes on, 321 n. 1; in Heraclitus, 214-15; in Empedocles 
Purifications, 63 n.; Anaxagoras on, 267 n. 2; Plato's account of the 
movement of, 257, 268 n. 1 

sweating, account of in On Breaths, 346; referred to in accounts of saltness 
of sea, 334, 363-4 

sweet and bitter, 16, 18, 20, 70, 355 

syllogism, compared with division, 155-6 and 156 n.; enthymeme, a 
rhetorical syllogism, 405—7; analogy analysed from the point of view 
of syllogistic reasoning, 407-8; hypothetical syllogisms, 409-10; 
induction analysed in terms of syllogism, 410-11 

symbols, introduced into logic by Aristotle, 1 

symmetry, of sides of body, 39 and n. 4, 80; in early Greek geography, 


342-3 


Taillardat, J., 325 n. 1 

tame/wild, division of animals into, 154 and n. 2, 159 

Tartaros, 308 n. 1 

Taylor, A. E., 281 n. 

technology, development of, 185 n. 2; ideas derived from, in cosmo- 
logical theories, 272-94; in connection with doctrine of separate 
efficient cause, 290-1; in connection with idea of element of design 
in cosmos, 291-2; ideas derived from, in accounts of particular 
natural phenomena, in Empedocles, 274-5, 334-5, 335 n. 1; in Hip- 
pocratic writers, 346-7, 353-4; in Aristotle, 368-9 

temperature, lack of adequate means of measuring, 74 n. 2 

Testacea, 52 n. 3, 54 and n. 3 
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testicles, 50, 73, 366-7 

textile technology, ideas derived from, 277-8, 349 

Thales, belief that ‘all things are full of gods’, 233-4, 239-40, 254 n. 1, 
307; water the primary substance, 234 n. 3; the earth floats on 
water, 306-9, 319-20; account of earthquakes 308-9, 318 

Theophrastus, 308 n. 2, 311 n. 2, 323 n. 2, 326 n. 2, 335, 339-40, 361 n. 

therapeutics, doctrine that opposites are cures for opposites, 21—2, 69-70; 
comparison between sick man and the healthy, 345 and n. 2, 354 

Thompson, D'A. W., 54n. 3 

Thomson, J. A., 371 n. 1 

Thucydides, 341 n., 424-5, 426 and n. 2, 427, 429 

thunder, conception of, in Homer and Hesiod, 202, 206, 2080; Anaximan- 
der and Anaximenes on, 315-16 

thunderbolt, in Hesiod, 208; in Heraclitus, 273 

Timbira, Eastern, 32, 89, 95 

time, comparisons used to express, 186-7; Anaximander's idea of assess- 
ment of, 212; Solon's idea of judgement of, 223 n.; Plato identifies 
with orderly motion, 281 n. 

Timpanaro Cardini, M., 330 n. 

torture, used to extract evidence from legal witnesses, 429 

‘totemism’, 29 and n. 1 

toy chariots, referred to in Aristotle’s account of movements of animals, 
371-2 

tree, model used by Anaximander in his account of evolution of cosmos, 
309-12, 320; growth of, referred to in connection with embryological 
theories in On the Nature of the Child, 348 


umbilical cord, 324, 337 n. 1, 340 n. 2, 347-8, 370 n. 3 
underworld, geography of, in Homer and Hesiod, 308 n. 1 


urine, 77; 347; 383 


vascular system, see blood-vessels 

vertebrae, Plato on, 277 

vessels, system of intercommunicating, used in test in On Diseases 1v, 350— 
1, 357; phenomena connectcd with narrow-neckcd, 350 n. 2 

viscera, 340 n. 2, 367 

vitalist notions, in Greek cosmology, 232-72; influence of, on Grcek 
astronomy, 267-70; influence of, on Grcek dynamics, 270-2 

vivisection, 74, 352 n., 427 

Vlastos, G., 212 nn. 1 and 3, 213 n., 216 n. 1, 244 n. I, 245 n. 2, 281 n. 

void, in Atomists’ theory, 18, 23 n., 248 

vomit, inferences from, in On the Nature of Man, 75 
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war, Heraclitus’ notion of, 97, 100, 214-15, 219, 221-2, 297 

water, antithesis between earth and, 89-90; in Thales, 57 n. 3, 306-9; in 
Xenophanes, 81; in Heraclitus, 236-7; one of Empedocles’ four 
roots, 16, 217, 274; in Anaxagoras, 245 n. 2; in On Regimen 1, 19-20, 
58-9, 60 n. 1, 252; a humour, in On Diseases 1v, 346, 350; one of 
Philistion's elements, 19 n. 2; one of the simple bodies, in Plato, 278, 
360-1; in Aristotle, 25, 76-7 

water-animals, Empedocles on, 18, 71-2; division of animals into land 
and water animals, 154 and n. 2, 155 n. 1 

wax, 350, 352. 374 

wax-modeller, 277, 293 

Webster, 'T. B. L., 319 n. 

wheels, in Anaximander's theory of heavenly bodies, 312-15 

whirl, 250 and n. 1 

white/black, symbolic associations of, 43, 46 and n., 49 and n. 3, 89; in 
Alcmaeon, 16; in Aristotle's theory of colours, 376—7 

wickerwork, 286, 366 

Wilamowitz-Moellendorff U. von, go n. 

Wilson, J. A., 202 n. 2, 272 n. 2, 307 n. 1, 322 N. 2 

winds, addressed in prayers in Homer, 203; in Hesiod's Theogony, 204; 
cause lightning and thunder, according to Anaximander and 
Anaximenes, 315-17; Democritus on, 340; Aristotle on, 263 n. 2, 
344, 362, 381; see also North/South 

wine, 77, 335 n. 2, 348 n. 2, 350 n. 1, 358 n. 3, 371 

wine-skins, used by Empedocles and Anaxagoras to show corporeality of 
air, 331-2, 339 

winged/wingless, division between, in classifications of animals, 154 and 
n. 2, 155 n. I, 158 n, 159 

Winnebago, 31 n. 2 

womb, theory that males and females conceived in different parts of, 17, 
50-1, 73-4; theory that size of, determines size of embryo, 348; On 
Ancient Medicine on, 355 

women, belief in inferiority of, 42 and n. 3, 59 and n. 2; connected with 
evil, 42 and n. 4, 48-9; Plato’s doctrine that women should have 
the same education as men, 140-1 

* woody bodies', 335 

wool, referred to in test in On Diseases of Women 1, 349, 352 


Xeniades, 113, 123 

Xenophanes, earth and water as origin of living things, 81; on god, 
92 n. 2, 219, 273 n. 3; rejects anthropomorphism, 194, 210; astro- 
nomical and meteorological theories, 321 and n. 1; on limitations of 
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Xenophanes (cont.) 
human knowledge, 337; distinguishes knowledge from mere 
opinion, 425; uses evidence of fossils, 427 


yawning, account of, in On Breaths, 345-6 

yeast, referred to in Aristotle's account of growth of fishes’ eggs, 368 
Yin and Yang, 35, 39 and n. 3, 84 

young/old, 45 and n. 4, 60 n. 1, 66 and n. 2, 9r, 98, 100-1, 374—5 


Zeno of Citium, 416 n. 

Zeno of Elea, 18—19; arguments against plurality, 107-8, 118, 125; idea of 
necessity in, 422-3 

Zeus, as supreme god in Homer, 196-200, 213, 218, 225, 291, 297-8; 
relationship with Poseidon and Hades, 198-9, 218; bound by oaths, 
198-9; and fate, 198 n.; connection with sky and celestial pheno- 
mena, 199-200, 202, 208; Hesiod's account of how Zeus acquired 
power, 199; role of, in myth of Pandora, 208-9, 293 n. 2; law and 
justice the gifts of, in Hesiod, 227 n. 

Zuñi, 34, 39 and n. 2 


